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ABSTRACT
Parent-child interactions have been examined to understand the trajectory of childhood
aggression into adolescence and beyond. Maternal depressive symptoms have been considered as
an influential factor in the development and continued trajectory of aggressive behaviours. In
addition, aggressive children can influence maternal depressive symptoms and parenting
behaviours that subsequently increase the risk of aggression in children. To understand the
unique emotional patterns that occurs within parent-child interactions in these at-risk
populations, the present study examined the relationship between maternal depressive symptoms
and child aggression through a dynamic systems approach. Participants were 105 and mothers
and their children aged 3 to 6 years old. Mothers completed a self-report questionnaire assessing
their depressive symptoms, as well as a parent questionnaire assessing aggressive levels in their
children. Mothers and their children were observed during a free play task and a structured
teaching task. Shared affect expressions were coded and transferred into state space grid software
to capture the structure and content of mother-child interactions in relation to depressive
symptoms and child aggression. The analyses revealed that aggression was related to increased
child flexibility and lower rigidity, particularly during the structured teaching task. In addition,
mothers predominantly expressed permissiveness throughout both tasks. When dynamic system
methods are applied to the study of parent-child interactions, more can be understood about the
coregulatory patterns and mechanisms that illustrate unique trajectories of parent-child
outcomes.
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CHAPTER 1
INTRODUCTION
In Canada, aggression is one of the most common types of behaviour problem in young
children, with a prevalence rate of approximately 8% (Raos & Janus, 2011). Longitudinal studies
have shown that aggressive school-age children are at a higher risk of being violent in
adolescence and beyond (e.g., Broidy et al., 2003). More specifically, aggression has been
associated with alcohol and drug abuse, criminal and antisocial behaviour, academic failure,
behavioural issues, depression, suicide, family dysfunction, domestic abuse, injury, neglectful
and abusive parenting, and even death (Liu, 2004; Hendricks & Liu, 2012). Findings across
studies have demonstrated that maternal depressive symptoms represent a significant risk factor
associated with aggression in children (e.g., Goodman et al., 2011; Hendricks & Liu, 2012;
Woolhouse et al., 2016; Buckingham-Howes et al., 2017). In fact, maternal depressive symptoms
are more crucial for mother-child interaction outcomes than any other maternal distress
symptoms, such as anxiety (O’Connor et al., 2016; Hakanan et al., 2019). Thus, it is critical to
focus on studying the links between maternal depressive symptoms and childhood aggression, as
this population in particular has increased vulnerability to problems in mother-child interactions
in both clinical and sub-clinical samples (Lovejoy et al., 2000; Martins & Gaffan, 2000).
Parent-child interactions are considered influential in the development of children’s
social, emotional, and cognitive competence (Dadds, 1987; Maccoby & Martin, 1983; Harrist &
Waugh, 2002; Granic & Lamey, 2002; Hollenstein et al., 2004; Pasiak & Menna, 2015).
Behavioural and social scientists have been studying the causes of childhood aggression on the
basis of two overarching theories, including Social Learning Theory (Bandura, 1973) and the
Social Information Processing (Dodge & Schwartz, 1997) model, and biological explanations,
such as brain dysfunction, testosterone, serotonin, birth complications, and nutrition deficiency
1

(Liu, 2012). However, in recent decades, researchers have been advocating to study parent-child
interactions and child developmental processes from a dynamic systems (DS) approach (e.g.,
Thelen & Smith, 1994; Granic & Lamey, 2002; Hollenstein, 2013), which offers real-time
bidirectional temporal dynamics of interactional experiences and examination of mother-child
dyads simultaneously. The DS approach helps to explain how, rather than what, processes and
mechanisms change throughout development (Spencer et al., 2011). Thus, the notions of cause
and effect are inadequate for explaining developmental processes. Subsequently, there has been a
shift in researchers to study childhood aggression and maternal depressive symptoms through
bidirectional influences (e.g., Granic & Lamey, 2002; Hollenstein et al., 2004; Smith et al., 2014;
Coburn et al., 2015; Lougheed et al., 2015; Koster et al., 2016; van Dijk et al., 2017; Fallucco et
al, 2019). Therefore, the current study adopted a DS approach to address complex mother-child
interactions, with a particular focus on examining bidirectional mother-child shared affect
exchanges and their influence on both maternal depressive symptoms and young children’s
aggression.
The shift in studying mother-child interactions through a DS approach has changed the
conceptualization of the relationship between mothers with depressive symptoms and child
aggressive behaviours. A recent study by Fallucco and colleagues (2019) that included 2645
families with children aged 3 to 5 years showed that parental depressive symptoms can manifest
as reduced responsivity to their child’s needs, yet parenting a child with behavioural and
emotional problems may also cause stress that can precipitate or exacerbate depressive
symptoms in parents. However, conflicting reports have also found DS factors, such as increased
flexibility, to be linked to both healthy and unhealthy child developmental outcomes (e.g.,
Hollenstein et al., 2004; Lunkenheimer et al., 2011; Sravish et al., 2013; Van den Akker et al.,
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2013; Coburn et al., 2015; Lunkenheimer et al., 2013; van Dijk, 2017). Higher levels of
flexibility are generally viewed as adaptive interactions associated with more positivity, better
relational dynamics, and fewer child behavioural problems (Granic et al., 2007; Van der Giessen
et al., 2013). The inconsistent findings necessitate more research to understand the role of DS
factors in the bidirectional influences of maternal depressive symptoms and aggression in
complex dynamic mother-child relationships. Additionally, to the author’s knowledge no study
has examined these specific issues in young children (i.e., 3 to 6 years) in these populations. The
study of externalizing problems during this age period is crucial for the emergence of defiant and
aggressive behaviours (Wang & Yan, 2019).
The current study sought to combine DS methods with multivariate analyses to gain a
richer description of the variability of real-time unfolding of affective styles within mother-child
dyads, while utilizing statistical methods to test differences (Ganic & Lamey, 2002). Findings
gleaned from this study can provide a detailed perspective of this at-risk group and may suggest
that the trajectories of maternal depression and child aggression operate in nuanced and unique
patterns. As such, the findings may promote systematic screening and assessment of both
maternal depressive symptoms and child aggressive behaviours in pediatric primary care, as the
frequency of early childhood pediatric visits include both the parent and the child (Fallucco et
al., 2019). Accordingly, treatments and programs can be tailored to correspond to the diverse and
unique interactional patterns that may differentiate these populations.
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CHAPTER II
REVIEW OF THE LITERATURE
Childhood Aggression
In the developmental literature, the subdomains that classify the broader group of
externalizing behaviours include aggression, hyperactivity, impulsivity, and noncompliance (Liu,
2004; Eisner & Malti, 2015). These problem behaviours are most frequently reported and
considered to be the main reasons for clinical referrals of preschoolers (Wilens et al. 2002;
Keenan & Wakschlag, 2004; van Dijk et al., 2017). For aggression in particular, the literature has
shown clearly that aggressive behaviours are predictive of further negative outcomes to
children’s well-being. For example, children with aggressive behaviours are less likely to do well
in school, more likely to be rejected by their peers, and to suffer from a mental health disorder,
such as depression and ADHD (Connor, 2002). Moreover, children who present with more
severe and persistent patterns of aggressive behaviours may likely receive a diagnosis of a
disruptive behaviour disorder, including oppositional-defiant disorder or conduct disorder
(Eisner & Malti, 2015).
Defining Aggression
In a social interaction, a person who responds with aggressive behaviours does so to
deliberately cause bodily or psychological harm to another person and may be appropriate (e.g.,
for self-defense or protection) or destructive to the self or others (Liu, 2004; Krahé, 2013;
Aggression, 2020). Aggression in infancy is instrumental in function, which includes physically
lashing out at objects and people (Caplan et al., 1991; Hartup, 1974; Dayton & Malone, 2017).
Aggressive behaviours can be carried out in the form of overt attacks. Overt, direct, or physical
aggression is characterized by behaviours that are openly directed with the intent to cause
physical or psychological damage, or the threat of such damage, to other people (e.g., pushing,
4

hitting, or threatening to beat up a peer) (Crick et al., 1997; Eisner & Malti, 2015). Overt
aggression is more often associated with externalizing problems, such as antisocial behaviours
(e.g., delinquency, crime, and bullying) and ADHD symptoms, with poor interpersonal
relationships, and diminished prosocial behaviour (Brame et al., 2001; Lacourse et al., 2002;
Broidy et al., 2003; Card et al., 2008; Eisner & Malti, 2015). Evidence shows that high levels of
overt aggression can increase the risk of negative outcomes in children (e.g., Tremblay et al.,
2005; Côté et al., 2006). Children increase their frequency of physically aggressive behaviours
until about the age of 3 (e.g., Broidy et al., 2003; NICHD, 2004; Tremblay et al., 2005; Côté et
al., 2006) and is then replaced by alternative methods as children get older and enter school
(Tremblay, 2003; Joussemet et al., 2008). Based on the current literature, the study of aggression
in the early childhood years is important, as this age period is crucial for the emergence of
aggressive behaviours (Wang & Yan, 2019). As such, the current study focused on examining
aggression in young children aged 3 to 6 years old.
Causes and Theories of Aggression
Research investigating the causes of aggression has focused on factors such as biological
and genetic explanations, family dysfunction, parenting styles and attachment, social learning
and modeling, exposure to aversive life-events, lack of moral reasoning, or cognitive and
emotional dysfunction (see, e.g., Liu, 2012; Eisner & Malti, 2015). Additionally, various risk and
resilience factors may increase or decrease the likelihood of aggression. For instance, in
Bronfenbrenner’s (1979) ecological framework, risk factors are categorized into individual,
family, school, peer, neighbourhood, and wider societal groups. Risk factors associated with the
family include parents who were abusive and neglectful, involved in criminality, and exhibited
poor emotional connections and involvement (Eisner & Malti, 2015).
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There are many different explanations about the causes and risks associated with the
development of aggression, yet, two theories consisting of social factors are most often
supported in the literature (Liu, 2012). One of the main social learning and modeling theories can
be explained by the Social Learning Theory (Bandura, 1973). This theory argues that children
learn aggressive behaviours as a result of observational learning, imitating, and modeling.
Bandura (1973) illustrated this theory through his studies of children’s aggressive behaviours. He
was able to show that children were more likely to show aggressive behaviours if they had
watched a model acting aggressively towards a Bobo Doll. One of the key components to
children’s learning of aggressive behaviours was through imitating the exact actions of the model
(Liu, 2012). Additionally, children learned to respond aggressively through observational
learning. Particularly, children observed how certain aggressive behaviours were followed by a
reward for the model, and thus, learned it was an acceptable behaviour to solve a problem or gain
control (Liu, 2012). In the home, children who observe family violence are more likely to
become violent and aggressive themselves (Herrera & McCloskey, 2003; Litrownik et al., 2003).
Thus, people involved in children’s lives, especially parents, may model inappropriate
behaviours that encourage aggression in young children through imitation and observation.
The other main theory that is most often supported in the literature is the Social
Information Processing (SIP) model (Dodge & Schwartz, 1997). This model maintains that
children process information from the social environment and make decisions, through a series
of mental steps, about their decision to respond aggressively to social demands. As outlined by
Dodge & Schwartz (1997), children first encode information about their social environment, then
the encoded information needs to be represented appropriately, and this representation has to
initiate particular goals, which leads to the generation of action strategies. But, children need to
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evaluate potential responses of their actions, and then enact the selected responses. Children who
enact aggressive responses to social situations in particular may contain biases and/or deficits at
these steps and emotional dysregulation and/or negative emotionality play a role in these SIP
biases (Crick & Dodge, 1996; Lemerise & Maulden 2010; Olson et al., 2011). For instance,
aggressive children report more anger and feel they lack control of their anger compared to
typically developing children (e.g., Hubbard et al., 2007; Arsenio, 2014). The key developmental
task for children is self-regulation (Paus, 2005; Tremblay & Nagin, 2005; Joussemet et al.,
2008). Children who resort to aggressive responses have difficulties inhibiting aggressive
behaviours. Alternative methods other than aggressive responses, such as problem solving-skills
and interpretation of others’ intentions and negative events, teach children that socially
appropriate behaviours can be selected to deal with difficult social situations (Wang & Yan,
2019). Children who do not learn alternative methods may be at the highest risk of serious
violent behaviour during adolescence and adulthood (Tremblay, 2004). Similar to the Social
Learning Theory, parents may play an essential role in helping children to regulate and control
their emotions in order to make better decisions about which responses are most appropriate to
social situations.
Another model by Anderson and Bushman (2002) builds on the Social Learning Theory
and SIP model. Their General Aggression Model (GAM) considers proximate and distal
processes, which include social, cognitive, personality, developmental, and biological factors, on
the selection of aggressive responses. Proximate processes describe how individual and
situational factors influence cognitions, feelings, and arousal, which then affect processes that
influence the selection of aggressive or nonaggressive responses (Allen et al., 2017). Allen and
colleagues (2017) identified individual influences as risk factors, such as narcissism, low self-
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control, and long-term goals supportive of aggression. Situational factors include social stress,
violent media, pain, and the presence of weapons. Distal processes examine how biological and
long-term environmental factors affect personality through changes in knowledge structures,
such as beliefs, attitudes, perceptions, expectations, and scripts (Allen et al., 2017).
Recently, researchers have argued that social cognitive and learning theories, such as the
Social Learning Theory, SIP model, and GAM, are inadequate, not conclusive, and have argued
about whether the GAM is appropriate for explaining aggression developmentally (for a review,
see Ferguson & Dyck, 2012). For example, Ferguson & Dyck (2012) illuminate the issue of
whether the GAM sufficiently captures the mechanisms that link developmental time and
moment-to-moment time. Eisner & Malti (2015) further assert that there is a lack of knowledge
on how processes at different time scales (from split seconds to days, weeks, and years) interact
to create sequences of aggressive behaviour throughout development. Thus, the current study
attempted to extend current theories and models of aggression by considering the real-time
unfolding of mother-child interactions at a specific time scale to examine factors that may
influence the emergence of aggression in young children.
Dynamic Systems Approach to Understanding the Development of Aggression
Developmental researchers diverge with respect to which factors they consider to be most
central to the manifestation of aggressive behaviours. However, studies are limited with respect
to determining which factors are truly causal, regardless of the ways in which aggression is
measured (Jaffee et al., 2012). In addition, recent decades have focused on how changes occur
throughout development rather than focusing on what (Thelen & Smith, 1994; Elman et al.,
1997; Plumert & Spencer, 2007; Spencer et al., 2011). As a result, studying children’s
developmental processes can be accomplished by examining the interactions of children’s

8

behaviours and their environment through various time scales. This can be accomplished through
a DS approach.
Utilizing a DS approach considers the reciprocal, bidirectional, or transactional dynamics
and reverse causations when examining children’s interactions (Eisner & Malti, 2015). For
example, behaviours from the child can elicit certain responses from the parent, which in turn,
influences the child’s behaviour (Hollenstein et al., 2004). This cycle continues and repeats until
interactions become more predictable and develop into certain negative outcomes for the child,
such as depression and aggression (Hollenstein et al., 2004). Many theoretical approaches have
been proposed to help understand the reciprocal dynamics involved in the development of
aggression. The most supported in the aggression literature is Patterson’s (1982) coercion theory
as illustrated by a transactional model of aggression. This theory assumes that aggressive
behaviours are learned through repeated mutual reinforcements. More specifically, children
acquire aggressive scripts from their parents and parents’ responses may also inadvertently
indicate that aggressive behaviours are successful. At the same time, parents may learn that
surrendering, rather than challenging, to their children’s demands is a more effective response to
resolving conflict. Thus, parents’ behaviours may inadvertently reinforce children to act
aggressively. Coercive and harsh parenting is particularly a risk factor for the development of
child conduct problems (e.g., Odgers et al., 2008; Scaramella & Leve, 2004; Shaw et al., 2003;
Waller et al., 2012), yet, at the same time, children’s conduct behaviours can provoke more harsh
and conflictual parenting (e.g., Frick et al., 2003; Gardner et al., 2003; Patterson, 1982; Shaw &
Bell, 1993). Based on these findings, it is very difficult to determine a causal relationship, unless
all possible causal relationships can be explicitly excluded (Eisner & Malti, 2015). The DS
approach views developmental processes from various and reciprocally causal interactions
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(Cicchetti & Toth, 1998; Dumas & LaFreniere, 1995; Dumas et al., 2001; Granic, 2000;
Hinshaw, 2002).
More recently, developmental cascades - described as chain reactions, snowballs,
amplification, spillover, or progressive effects (Masten & Cicchetti, 2010) - can explain why
some problems in childhood may carry forward into adulthood. For instance, harsh parenting is
related to increased risk of aggression beyond childhood. This can be further illustrated in
Patterson and colleagues’ (1989; 1992) “dual failure” model. In this model, behaviour problems
linked to poor parenting during the preschool years are carried forward into the school years,
leading to problems associated with academic and social incompetence (Masten & Cicchetti,
2010). Additionally, rejection by normative peers raises the risk of the child moving to deviant
peers who reinforce antisocial behaviours (Masten & Cicchetti, 2010). Generally, cascade
models describe positive or negative circumstances that can influence and shape the course of
development, regardless of whether these processes are direct and unidirectional, direct and
bidirectional, or indirect through various pathways (Masten & Cicchetti, 2010). However, most
cascade models of contextual influences, such as the neighbourhood, city, or country, have been
used to describe developmental models of aggressive behaviour and have lacked investigations
on micro-level variations that can explain the emergence of aggression in children (Eisner &
Malti, 2015).
In the past decade, there has been a shift in how developmental researchers think about
causation when studying child developmental outcomes. The notion of cause and effect are
inadequate to explain development processes (Spencer et al., 2011). Instead, studying child
outcomes has taken on a DS approach, which considers the bidirectional and reciprocal
influences of children and their environment in real-time. DS theory emerged from mathematical
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examinations of physical systems, such as motor development (Gleick, 1998; Smith & Thelen,
2003). For example, the most supported view of motor development was that it was fixed and
followed a specific sequence of milestones throughout development (Spencer et al., 2011). This
dominant view of motor development shifted as a result of the work by Esther Thelen and Linda
Smith (1994), who viewed motor development as a result of exploration and selection, context
dependency, and multimodal experiences. Multiple studies from Thelen and her colleagues have
since been published depicting the emergence motor patterns and interruptions as a result of the
self-organization of multiple interacting components (e.g., Thelen & Ulrich, 1991; Adolph et al.,
1998; Adolph, 1997; Corbetta et al., 2000; Thelen et al., 1996; Thelen, 1993). Subsequently, the
DS approach was extended to the study of cognitive development, such as language, intelligence,
conceptual and conservation behaviour, habituation, visuospatial cognition, visual working
memory, and executive function (e.g., Samuelson et al., 2008; Fischer & Bidell, 1998; van der
Maas & Molenaar, 1992; Perone & Spencer, 2009; Simmering et al., 2008; Simmering, 2008).
The DS approach has also been utilized by developmental psychologists over the past 20 years
(see, e.g., Thelen & Smith, 1994; Fogel, 1993; Lewis 2000). The goal of the DS approach is to
examine the step-by-step developmental processes through multilevel interactions that shape
development and behaviours over time (Spencer et al., 2009; van Geert, 1991, 1998; van der
Maas & Molenaar, 1992; van der Maas & Dolan, 2006; Warran, 2006; Spencer et al., 2011).
Thus, behaviour and development are perceived to be influenced by repeated interacting
components in a system that develops into something new and stable (Munakata & McClelland,
2003; Spencer & Perone, 2008; Thelen, 1992).
One of the main features of the DS approach is that systems are self-organizing, which
has changed the way we think about causation. More specifically, a dynamic system emerges as
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a result of self-organization, which is a bottom-up explanatory mechanism (Hollenstein, 2013).
For example, a complex physical system, such as a child, has many interacting elements that
span multiple levels, from the molecular (e.g., genes) to the neural, to the behavioural, to the
social (Spencer et al., 2011). These interacting elements can be conceptualized as hierarchical
structures that emerge throughout self-organization and can be explained in terms of bottom-up
and top-down causal processes (Hollenstein, 2013). The hierarchical structure has been divided
into three structures, from the least to the most complex, including the micro, meso, and macro.
These structures are depicted as nonlinear and time-dependent interactions that emerge as a
result of interrelations within and between levels that explain system behaviour (Prigogine &
Nicolis, 1971). Within an interaction, behaviours unfold over time in a nonlinear fashion. Each
person interacts with the other, which determines the behaviour of the whole system, known as a
dynamic system (Koster et al., 2016). Thus, through the process of self-organization, time and
hierarchical organization become linked (Hollenstein, 2013). As such, the micro scale represents
real-time moment-to-moment processes, the meso is considered to be the situational, day-time
processes that occur over minutes to hours, and the macro is the developmental-time processes
that unfold over the course of months or years (Hollenstein, 2013). Certain behaviours that
persist and interact over-time through these various time scales result in stable behavioural,
cognitive, and emotional characteristics.
The bottom-up approach to the hierarchical structure explains that personalities, habits,
and identities can form as a result of persistent and repeated patterns that appear first in the micro
level, then move towards the macro level. For example, emotions persist and become stable over
time in the meso time scale of minutes or hours in the form of moods (Lewis, 2000). Some
emotional states are more often present than other states, due to factors such as temperament,

12

family socializations, and stress in the home environment (Hollenstein, 2013). Other influences
include biological factors, where emotional states that are more persistent become strengthened
as a result of neural structures (Lewis, 2005). These emotional and biological elements combine
with reoccurring patterns of behaviour at the micro and meso scales and emerge as one’s
personality. This model changes the way researchers think about causation, because the elements
mutually interact with each other in a nonlinear manner. Within a particular time scale,
interactions among elements become reciprocally causal (Hollenstein, 2013).
Alternative to the bottom-up process, developmental outcomes and stable characteristics
may be influenced by the top-down process. From a top-down perspective, higher order
structures may limit the interactions occurring at the lower order scales (Hollenstien, 2013). This
can be illustrated using the same model of emotions and moods from Lewis (2000, 2005). For
example, anger could be defined by persistent irritable moods lasting hours at the meso level and
the reoccurrence of anger becomes more predictable than another mood, such as happy or
neutral, and constrains the emotions at the micro scale (Hollenstein, 2013). As such, emotions
other than anger may not have the opportunity to present themselves, but rather, become
overruled by persistent anger. Generally, both the bottom-up and top-down processes are the
result of reciprocal causal relations and a combination of both bottom-up and top-down causal
processes is known as circular causality (Haken, 1977).
In the DS literature, researchers have primarily adopted Granic and Patterson’s (2006)
comprehensive model of antisocial development to examine the emergence and processes of
children’s aggression. Their model builds on the foundations from the social learning theory
approach and Patterson’s (1982) coercion theory. In a coercive interaction, children refuse to
comply to parental demands until parents surrender. When these coercive interactions repeat
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over time, it increases the probability of children maintaining aversive behaviours and decreases
parents’ ability to help their children manage these behaviours (Lougheed et al., 2015). A study,
which included 304 mothers and their children aged 8 to 12 years, utilized DS methodology and
found that mothers of children with externalizing problems are less likely to respond with
support to their children’s negative affect (Lougheed et al., 2015). Moreover, they found that
children with externalizing problems were less likely than typically developing children to
transition out of or resolve negative affect in response to mothers’ supportive regulation. Mothers
may not respond with support because they may have learned over time that supportive
regulatory strategies do not result in changes in their children’s negative affect. Instead, mothers
of children with externalizing problems typically resort to permissive styles of parenting, which
includes neutral or positive affective responses to their children’s negative affect (Granic &
Lamey, 2002). In turn, children are reinforced to respond with negative affect. In line with the
social learning theory, parents unintentionally reinforce children’s negative affective responses
when parents respond permissively to children’s negative affect and lack consistency in parental
responding (Granic & Patterson, 2006). Parents may also respond to children’s affect in harsh
and inconsistent ways, which may affect children’s ability to correctly select appropriate
affective responses and effectively self-regulate their emotions (Denham et al., 2000; Eisenberg
et al., 1999; Granic & Patterson, 2006; Patterson, 1982; Shipman et al., 2007; Snyder et al.,
2003). Thus, children maintain dysregulated affective responses and fail to learn how to resolve
negative affect (Granic & Lamey, 2002). Not only do children’s behaviours affect parents’
responses, but Granic and Patterson’s (2006) model demonstrated that parents’ selfdysregulation may exacerbate children’s negative responses. Over time, these repeated
interaction patterns result in a dyadic feedback system where behaviour patterns become more
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stabilized and difficult to change, which may result in lasting characteristics, such as
externalizing problems (Granic & Patterson, 2006). The current study examined the emergence
and processes of aggression in young children using the DS approach. Thus, elements, including
emotional bidirectional exchanges, between mother-child interactions were observed at the meso
level to understand how aggression emerges and operates within the mother-child system. This
was accomplished through the examination of DS indices.
Dynamic Systems Indices for the Study of Children’s Aggression
A DS approach to the study of dyadic interactions involves state-space grids (SSG;
Lamey et al., 2004), which contains all possible states within a particular system or dyad. More
specifically, a SSG analysis is a graphical method that combines DS indices with statistical
techniques to examine individual and group differences within a dyad (Coburn et al., 2015).
Studies examining interaction patterns of parents and their children often use global ratings or
questionnaires that may not detect meaningful differences. These types of measures have limited
use, as they ignore temporal processes as opposed to sequential or time-series analyses, such as
the SSG (Granic & Lamey, 2002). Thus, relationship dynamics often get overlooked using global
ratings. However, developmentalists have advocated for the use of DS approaches, which offer
the needed tools to examine important dynamic relationships (Dumas et al., 2001; Fogel &
Thelen, 1987; Granic, 2000; Thelen & Smith, 1994). SSG does this by providing a variety of
indices or descriptors to characterize patterns of behaviour, such as identifying emotional states,
behavioural clusters, structures, variability, and predictability and stability of a dyadic system
(Coburn et al. 2015). These indices have allowed researchers to study how, rather than what,
changes occur in behaviours in dyadic relationships, and how these changes contribute to various
developmental processes. As such, SSG methodology focuses on how a dyad functions than

15

what the dyad does, then quantifies the behaviours and changes within a dyadic system over time
(Granic & Hollenstein, 2003). By quantifying the dynamics of relationships, these indices (e.g.,
flexibility) can describe the content (e.g., frequency and duration of specific states) and structure
(e.g., attractors and repellors) of interactions (Hollenstein, 2013).
Flexibility and Rigidity. Dyadic flexibility is considered to be an important
characteristic of a dynamic system as revealed by variability in parent–child interactions
(Hollenstein, 2013; van Dijk et al., 2017). Specifically, flexibility refers to the range of affective
states that a dyad could visit, the dyad’s ability to switch between different states, and the
possible patterns a dyad could present across all evenly distributed states (Hollenstein et al.,
2004). Accordingly, rigidity refers to the lack of variability of responses and adaptability of
behaviour. Hollenstein and colleagues (2004) outlined three core characteristics of rigidity. The
first being that regardless of situational demands, fewer states are available to the parent and
child. The second is that the parent and child have a restricted ability to switch between different
responses depending on the situation. Lastly, the parent and child have a tendency to repeat
specific behaviours or responses. Thus, a rigid parent-child system indicates that the dyad tends
to become “stuck” in a specific affective state during interactions. On the other hand, welladjusted parent-child dyads will move through a number of different states, rather than remaining
continually positive (Hollenstein et al., 2004). A dyad who expresses all affect states, including
negative ones, are viewed as adaptive and is associated with more positivity, better relational
dynamics, and fewer child behavioural problems (Granic et al., 2007; Van der Giessen et al.,
2013). This was demonstrated in a study by Hollenstein and Lewis (2006), who utilized SSG to
examine the relationship between emotion and flexibility during pleasant and conflictual
episodes in a sample of 56 mothers and their early-adolescent daughters who were in sixth grade.
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They also compared sub-groups who identified as low or high in stress. During the study, dyads
were told to discuss three episodes, two being about planning a vacation and birthday party with
an unlimited amount of money, and an unresolved conflict that the dyad identified as being
upsetting. Generally, results showed that expressed negative emotions peaked and emotional
flexibility decreased during the conflict episode. This suggested that interpersonal flexibility
decreases when negative emotions are expressed. However, when they compared the sub-groups,
they found that those who reported higher stress displayed lower flexibility during the positive
discussion. This group also expressed less negative emotions overall. Furthermore, profiles
displayed on SSG showed that those who reported higher stress showed flatter flexibility in
comparison to a U-shape profile for the low stress dyads. Thus, dyads who reported less stress,
expressed more negative emotion during a conflict situation and were more flexible throughout
the various discussions. Hollestein and Lewis (2006) suggested that dyads who report more
stress may have adapted to stressful events by suppressing emotional expression and, thus,
reducing flexibility. Furthermore, these dyads may be trying to avoid added stress by expressing
less negative emotion to each other. They further suggested that dyads who are less flexible and
less emotionally expressive may be susceptible to more stress. Overall, interpersonal flexibility is
enhanced when dyads express all possible emotional states, including negative ones. Dyads who
demonstrate more affective flexibility during interactions have been associated with fewer
adjustment problems and fewer externalizing behaviour problems, even in clinically referred
children (De Rubeis & Granic, 2012; Granic et al., 2007). As such, dyads who display less
flexible, more rigid interactions during changing situational demands may be at risk for
developing negative outcomes to interpersonal relationships and mental health.
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Low flexibility and increased rigidity has been linked to increases in conflict and hostility
in families and to other child behaviour problems. As illustrated in Patterson’s (1982) coercive
theory, families of children with aggression specifically engage in extended and escalating
interactions of coercive behaviour (Patterson, 1982). Thus, not being able to flexibly come out of
coercive interactions is what can lead to psychopathology (Dumas et al., 2001; Gottman &
Notarius, 2000). For example, Hollenstein and colleagues (2004) conducted a study using SSG to
examine rigidity patterns in real-time interactions and the association of these patterns with the
externalizing and internalizing problems in early childhood. In their study, 240 high-risk
kindergarten children and their parents were observed while they engaged in a variety of tasks
that were expected to produce a range of emotions. The authors hypothesized that rigid parentchild interactions were related to, and predicted growth in, childhood externalizing and
internalizing behaviour. Externalizing behaviours included delinquent and overt aggressive
antisocial behaviour and internalizing behaviour referred to depressive symptoms. They found
that parent-child dyads characterized by rigid interactions were consistently and progressively
higher in the high externalizing subgroups compared to the low externalizing subgroups.
However, they only found a small relationship between rigidity and child internalizing problem
behaviours. The authors speculated that rigid interactions may be observed in the most extreme
cases of psychopathology.
Aggressive children may hold regulatory dysfunctions and cognitive biases in response to
situational changes that may be rigid in terms of diminished behavioural responses and
adaptability (Hollenstein et al., 2004). Children have a reduced risk of developing aggressive
problems if they are able to transition from one task to another, and to display a range of
affective states in varied contexts (Cichhetti & Cohen, 1995; Hollenstein et al., 2004). Having
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the ability to adapt to the changing environment and context is what distinguishes children with
anti-social behaviour that is context specific from children who develop life-course antisocial
behaviours (Moffit, 1993; Hollenstein et al., 2004). Hence, psychopathology may be viewed as
overlearned, automatized cognitive, affective, and behavioural patterns that do not adapt to
contextual changes and disrupt social exchanges (Cicchetti & Cohen, 1995; Mahoney, 1991).
Similarly, temperament has been conceptualized as the ability to regulate emotional experiences
by adapting and flexibly changing in response to environmental demands (Thompson, 1990).
However, temperament that is characterized by prolonged emotional responses and lack of
alternative reactions is a result of poor regulatory interactions with another person, such as a
parent (Rothbart et al., 1992; Schore, 2003; Weinberg & Tronick, 1998). A child with poor
regulatory flexibility decreases the child’s ability to cope with environmental stressors, whether
it results from temperament or poor parenting (Rutter, 1995).
Although evidence points to positive outcomes from flexible and less rigid dyads, other
studies have linked increased flexibility to unhealthy developmental outcomes. For example,
Sravish and colleagues (2013) conducted a study using SSG to examine dyadic flexibility in a
sample of 124 mothers with depressive symptoms and their 3-month old infants. Children and
their mothers participated in a variety of tasks, including a free-play task, a still-face episode
where mothers were asked to stay still and expressionless, and a reunion play episode in which
mothers resumed their normal interaction with their infant. They found that increased flexibility
during the free-play episode was associated with a higher level of infant negativity during the
still-face episode. Furthermore, dyads with mothers with elevated or clinically significant
depressive symptoms showed a significant increase in dyadic flexibility from the initial free-play
episode to the reunion episode. However, these findings were only applicable to mothers with
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depressive symptoms and their sons. The authors suggest that sons may be more vulnerable to
maternal depressive symptoms. Generally, these findings indicate that dyadic flexibility may not
always imply that a parent-child dyad is “healthy”. It is possible that increased flexibility may
also be associated with negativity in children and to mental health problems in parents. Similar to
the findings from Sravish and colleagues (2013), Lunkenheimer and colleagues (2011) found
that externalizing problems in preschoolers were associated with greater affective flexibility.
They conducted a study with 257 parents and their children when they were aged 3 years and
followed up when they turned aged 5.5 years. They used SSG to examine the interaction between
dyadic flexibility and positive affect would predict lower levels of externalizing problems at age
5.5 years. Results of their study showed that mother-child flexibility was actually detrimental to
child outcomes, including externalizing problems. A by Van den Akker and colleagues (2013)
further demonstrated similar results. They conducted a study with 75 mothers and their children
aged between 14 and 42 months. The participants were observed as mothers and their children
participated in a free-play task, while they built a tower, and during clean-up. After examining
flexibility via SSG, they found that higher levels of dyadic flexibility were related to more
adjustment problems and dysregulation in toddlers. Based on these findings, studies may actually
evidence that, in contrast to DS theory, higher flexibility is more detrimental for young children
in the development of externalizing problems (van Dijk et al., 2017). However, because there is
evidence of both positive and negative outcomes of affective dyadic flexibility, more research is
needed to study dyadic interactions during the early childhood years to make conclusions about
flexibility and rigidity in early childhood.
Attractor Regions. A relevant concept to understanding and measuring flexibility and
rigidity in parent-child interactions are its structural properties as demonstrated by attractors. An
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attractor is an absorbing and attracting state, whereby a dyadic system gets pulled in toward an
attractor state from other potential states (Hollenstein et al., 2004). In contrast, some states rarely
occur and these states are known as repellors (Hollenstein, 2013). Thus, the pattern of a dyadic
system can be depicted as a set of attractors and repellors as demonstrated by behaviours
(Hollenstein, 2013). Dyadic attractors come to be represented as repeated and recurrent parentchild patterns during interactions that have become predictable over weeks, months, or years
over the course of development (Thelen & Smith, 1994; Fogel, 1993). For instance, mutual
hostility becomes an attractor, whereby a particular parent-child dyad engages in conflict during
an interaction and then are incapable of pulling out of this pattern (Hollenstein et al., 2004). To
illustrate this even further, Patterson’s (1982) coercion theory can be depicted as dyadic
interactions characterized by aversive, self-perpetuating patterns that reoccur and stabilize over
time and development. In a coercive cycle, the dyad may become “stuck” in a mutual negative
attractor characterized by conflict and negative affect. The dyad may become “unstuck” from the
mutual negative state to another state when the parent submits to their child’s demands.
Subsequently, the dyad may become stuck in another mutually positive or negative state as the
parent tries to avoid resuming back to the conflict (Hollenstein et al., 2004). The coercive
process can then be described by hostile and negative attractor states and the degree to which the
dyad repeats or transitions between these states (Hollenstein et al., 2004).
In general, dyads can differ with regards to the number and type of attractors, yet, have a
common level of rigidity (Hollenstein et al., 2004). A high level of rigidity indicates an
interaction pattern with few strong attractors and low rigidity refers to a more dynamic set of
weaker attractors (Hollenstein et al., 2004). DS theory posits that qualitative change appears as a
result of change in the layout of attractors or habitual states (Spencer et al., 2011). Furthermore,
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attractors emerge as a result of learning and developmental processes over multiple time scales
(Spencer & Perone, 2008). Structures interact within and between different time scales that
reoccur over the course of development, which develops into one’s personality and identity.
Specific behaviour clusters and interaction patterns can be identified within parent-child
dyads as revealed by attractors. For instance, a study by Coburn and colleagues (2015)
demonstrated that dyads can present distinct patterns of flexibility and interaction patterns. They
studied the characteristics of 322 mother-infant dyadic behaviour when mothers were 12 weeks
post-partum through a DS approach. They examined the effects of maternal prenatal depressive
symptoms and perceived stress on mother-child emotional affect during a teaching task. Mother
and infant behaviours were coded for affect, including positive, neutral, and negative, and for
engagement, including active, passive, or unengaged. They identified various regions (attractors)
of interest, including Non-Negative Engaged (mutual coordinated dyadic behaviour including
neutral or positive affect and passive or active engagement), Negative (any state which one or
both members of the dyad become negative, regardless of engagement level), and Unengaged
(any state in which one or both members of the dyad became unengaged, regardless of affective
expression). They hypothesized that greater prenatal maternal distress and depressive symptoms
to be associated with shorter durations in engaged and positive states, longer durations in
unengaged and negative states, and reduced levels of dyadic flexibility. Results showed that the
Non-negative engagement region was an attractor during the task across dyads and there was
great variability in flexibility from dyad to dyad. Mothers and infants predominantly maintained
neutral or positive emotional states while engaged with one another and showed coordinated
mutual dyadic behaviour within a positive interaction. However, they did find that mothers who
reported higher prenatal depressive symptoms showed less Non-Negative Engaged behaviour
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and more negativity 12-weeks post-partum. Yet, mothers who reported higher perceived stress
spent less time in negative affective states. Furthermore, they found that interaction styles varied
substantially between dyads. Some dyads did not enter positive engagement as often as other did
and had remained in negative or unengaged states more than non-negative engaged states. More
specifically, infants tended to be negative, but mothers rarely entered negative states. The authors
suggest that mothers’ negative emotions could be masked and reflected in less sensitive
behaviours, including over-stimulation or uncoordinated behaviour.
Researchers have suggested that aggressive parent-child interactions can demonstrate
either negative or positive attractor patterns, and even severely aggressive dyads may show
positive or neutral interactions and healthy dyads can show hostile arguments (Granic & Lamey,
2002). For example, in a Granic and Lamey (2002) used attractors to examine whether unique
parent-child processes differentiated subtypes of children with “pure” externalizing problems
(EXT) to those with externalizing problems who were comorbid with internalizing problems
(MIXED). In their study, there were 36 boys aged between 8 and 12 years and were observed
with their mothers during a problem-solving discussion. A perturbation was introduced during
the discussion, where dyads were told they were running out of time and to resolve their
differences. The results of their study showed that the EXT dyads remained in a permissive
region throughout the task. The MIXED dyads were also in the permissive region before the
perturbation, but once the perturbation was introduced, the MIXED dyads shifted to a mutually
hostile attractor. Granic and Lamey (2002) speculated that the interactions of the MIXED dyads
were consistent with authoritarian parenting patterns, which is characterized by harsh, hostile
interactions lacking warmth (Baumrind, 1971), and is related to aggression in children.
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Maternal Depression
The study of parent-child interactions with parents who suffer from depressive symptoms
is important, as evidence has shown that it may have detrimental consequences to children’s
well-being. There is indication that 25% of mothers and 10% of fathers reported they had
experienced an episode of depression within the first four years of their child’s life (Davé et al.,
2010). Additionally, women are twice more likely to suffer a major depressive disorder (MDD)
than men (Kessler, 2003) and the lifetime prevalence of MDD in women is estimated at over
20% (Kessler et. al., 2012). However, what is concerning is that maternal depression is often
undetected and untreated (Canadian Paediatric Society, 2015). Thus, the prevalence or incidence
of maternal depression may not be accurately depicted. Undiagnosed and untreated depression,
may prevent parents from fulfilling their roles as caregivers, which may lead to negative
outcomes in children. For instance, untreated depression has been linked to increased risk for
negative child behavioural, emotional, and physical outcomes extending well into adolescence
(O’Connor et al., 2016). Effective parenting involves the ability to be sensitive and adapt to
children’s signals (Coburn et al., 2015). However, maternal depression can undermine mothers’
well-being and caregiving behaviours, including hostility, impatience, low sensitivity, and
overall negative parent-child interactions, even when the depressive symptoms do not reach the
threshold of a MDD (Lovejoy et al., 2000). Furthermore, major depressive symptoms have been
related to elevated use of physical discipline, as well as higher levels of conflict, coercion, and
hostility during mother-child interactions in infancy and early childhood (Lovejoy et al., 2000).
Harsh parental discipline and hostile parenting, such as getting angry or annoyed at the child,
focusing on negative rather than positive child behaviours, is one of the best predictors of child
aggressive behaviours and poor parenting practices is strongly linked with a child’s escalation
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from minor aggression to violence (Loeber & Farrington, 2000; Brannigan et al., 2002; Hotton,
2003). Based on the literature, it is critical to study mother-child interaction among children and
their mothers with depressive symptoms, as these dyads in particular have increased
susceptibility to problems in both clinical and non-clinical samples (Luoma et al., 2001; Moehler
et al., 2006; Ohoka et al., 2014; Righetti-Veltema et al., 2002).
Most children learn strategies that help them to regulate and control their aggressive
behaviours from their parents. As mentioned earlier, many social learning and modeling theories
have maintained that children’s response styles to their social environments are influenced by
observational learning and imitating their parents, biases and/or deficits in processing social
information, or because of emotional dysregulation (Bandura, 1973; Dodge & Schwartz, 1997).
Social learning theory approaches mainly involve examining interactions that increase or
decrease the likelihood of specific behaviours, on the contingency of parental disciplinary
practices, and on parental affective responses (Patterson, 1982; Schrepferman & Snyder, 2002;
Snyder a et al., 2003; Lougheed et al., 2015). Parents shape children’s affect regulation by
indirectly and/or directly modeling affect regulation by demonstrating resolution of affect
(Morris et al., 2007; Lougheed et al., 2015). However, parents of children with externalizing
problems are characteristic of coercive interaction patterns, where children refuse to comply to
their parents’ demands (Granic & Patterson, 2006). In response, parents may react with harsh
and inconsistent responses to their children’s affect, which makes it more difficult for children to
learn appropriate affective responses (Denham et al., 2000; Eisenberg et al., 1999; Granic &
Patterson, 2006; Patterson, 1982; Shipman et al., 2007; Snyder et al., 2003). Over time, coercive
interactions decrease the parents’ ability manage their children’s behaviours and increase
children’s risk of developing aversive behaviours (Lougheed et al., 2015). On the other hand,
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there may be parents of children with externalizing problems who show neutral or positive affect
when children respond negatively, which indicates maternal permissiveness (Granic & Lamey,
2002). From the social learning perspective, parents’ permissive responses to their children’s
negative affect without resolving it may exacerbate children’s affective dysregulation (Granic &
Lamey, 2002).
The ability for children to self-regulate is a crucial developmental task and those who do
not learn to self-regulate their affective responses will have difficulties resolving conflict and
inhibiting their aggressive behaviours. Parents have an important role in socializing and
supporting this emotional development (Hotton, 2003). Parents can socialize and support
strategies such as validation, reappraisals, and positive emotional directives to help their children
resolve negative affect, which aids in children’s learning about affective self-regulation and
social competence (Eisenberg et al., 1996; Fabes et al., 2001; Gottman et al., 1996; Lougheed et
al., 2015). Furthermore, parents must respond accordingly to the needs of their child during
distressing times to teach them how to handle their own negative reactions more effectively
(Davidov & Grusec, 2006). It is theorized that children integrate experiences from their mother’s
ability to interpret and respond to their behaviours appropriately into a set of self-regulatory
skills (Gueron-Sela et al., 2018). For instance, parents who display warmth and engagement with
their child at 36-months when children learn to regulate their emotions helps to model
appropriate conduct during challenging situations (Planalp et al., 2019). Furthermore, parentchild dyads characterized by warm, responsive, and supportive interactions is associated with the
development of children’s social and emotional competences (Reid et al., 2007; Pasiak &
Menna, 2015), which is crucial for the management of aggression and prevention of delinquency
and conduct disorder later in life (Scaramella & Leve, 2004). For instance, in a study by Morales
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and colleagues (2005), they demonstrated that dyadic joint attention between 22 children who
were 24-months and their mothers during a free-play task was related to regulatory strategies
during distressing situations. Similarly, another study by Vaughn Van Hecke and colleagues
(2012) showed that prolonged joint attention between 17 children and their mother when
children were 12 months was related to better inhibitory control later when children were aged
26 months. Joint attention is considered to be a major developmental milestone in infancy and
has been associated with social-emotional and interpersonal development (e.g., Sheinkopft et al.,
2004; Ulvunf & Smith, 1996). When mothers are not sensitive to their children’s needs and
express negativity during difficult tasks, it may lead to more behaviour problems in children
(Fabes et al., 2001). Thus, depression may hinder mothers sensitivity to their children’s needs
and fail to provide their children the crucial strategies needed to maintain and regulate emotional
experiences.
When in a depressed state, mothers’ negative affect, such as distress, irritability, and
anger, increases, which may reduce mothers’ ability to tolerate normative child behaviours and
result in coercive parenting techniques (Lovejoy et al., 2000). More specifically, depressed
mothers typically do not teach proper socialization behaviours, negatively bias social-cognitive
processing, model aversive behaviours, and increase genetic vulnerability (Clark et al., 2018;
Goodman et al., 2011; Wang & Dix, 2017). Mothers with depression particularly show flat
neural responses to their own infant’s behaviours in brain regions associated with reward,
empathy, and emotional regulation (Laurent & Ablow, 2012, 2013; Strathearn et al., 2008).
Additionally, depressive symptoms in mothers has been associated with less sensitive motherchild interactions (e.g., Campbell et al., 2007), greater affective discoordination and reduced
repair of these errors (Weinberg et al., 2006), and with harsh-intrusive patterns (Field, 2010).
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Maternal depression has also been linked to an increased risk of young children developing
aggressive problems later in life. For example, a study by Buckingham-Howes and colleagues
(2017) showed that mothers who reported depressive symptoms within 3 weeks of their child’s
birth increased the risk of behaviour problems, including aggression, conduct, and delinquency
when children were 7 years old. Having depression makes it more challenging for parents to deal
with child conduct problems and these children become deprived of the strategies for dealing
with negative emotions if the parent is not able to provide it for them (Hotton, 2003).
Additionally, parental depression during children’s preschool years is of particular concern, as
this is a sensitive period for children’s development of social and emotional skills (WHO, 2004).
Goodman and colleagues (2011) further assert that early childhood is a crucial period for
studying the links between maternal depressive symptoms and child outcomes because children
are dependent on their mothers for learning emotional regulatory abilities during this time.
Most studies have focused on the effects of maternal depression on children’s
development of aggressive behaviours, and less research has examined the reverse pathway. A
unidirectional framework fails to consider the impact of children’s emotional and behavioural
functioning on mothers’ well-being (Nicholson et al., 2011). Sameroff (1975) has criticized the
unidirectional framework and argued that focusing on the influence of parents on children
ignores the dynamic, transactional nature of family relationships and the influence of children on
their environment, such as their parents (Kouros & Garber, 2010; Nicholson et al., 2011).
Research has also evidenced the reciprocal and bidirectional patterns of mothers with depression
and their children (Hammen et al., 1990; Radke-Yarro et al., 1993). One factor that may
contribute to higher rates of depressive symptoms, specifically mothers, is the stress related to
child rearing (Gross et al., 2009). Thus, to best conceptualize the relationship between parental
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depressive symptoms and child behavioural and emotional issues, it should be observed as
bidirectional (Fallucco et al., 2019).
Bidirectional Relationship Between Maternal Depression and Child Aggression
Parenting and parent-child interactions are the central mechanisms by which maternal
depression influence child behaviour problems (Cummings et al., 2005; Elgar et al., 2007;
Goodman & Gotlib, 1999). Children’s affect regulation develops as a result of day-to-day
patterns of bidirectional exchanges of affect with their parents (Lougheed et al., 2015).
Understanding the process by which parental depressive symptoms influence the development of
child behaviour problems requires consideration of the reciprocal transactions between parent
and child, as these dynamic interactions shape and constrain future outcomes (Bronfenbrenner &
Morris, 2006). A DS approach could capture the bidirectional parent-child relationship, which
offers real-time bidirectional temporal dynamics of interactional experiences. The bidirectional
influences of dysfunctional parenting and child aggressive behaviours have been welldocumented in the literature. For instance, Combs-Ronto and colleagues (2009) conducted a 2year longitudinal study of the associations between negative maternal parenting and disruptive
child behaviour across the preschool to school years. Their results showed bidirectional and
interactive contributions of externalizing behaviour and negative parenting across time. Coyne
and colleagues’ (1976) interpersonal model of depression showed that depressed adults
particularly provoke negative responses from other people, which in turn, may intensify their
own unhappiness and negativity. Similarly, Hammen’s (1991,2006) stress-generation theory
explains that characteristics and behaviours of depressed individuals create stress and conflict in
their relationships, thereby contributing to subsequent depression. Maternal depression may also
create dysfunction in the early parent-child relationship and elicit problems in the child, which in
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turn, maintains maternal critical attitudes toward their child (Nelson et al., 2003). Thus,
examining parent-child interactions are important for predicting problem behaviours in young
children, as well as problems associated with parents’ well-being.
Only in recent decades have studies empirically tested the bidirectional relationship
between children’s behaviour and maternal depressive symptoms (e.g., Forbes et al., 2008; Gross
et al., 2008; Jaffee & Pouton, 2006). Previously, there was emphasis on the unidirectional
pathway from maternal depressive symptoms to children’s mental health problems. However,
studies adopting bidirectional approaches and DS theory have contributed to a better
understanding of the pathways between mothers and their children by addressing the mutual
influence of maternal depressive symptoms and children’s negative affect and behaviour. For
instance, a longitudinal study by Gross and colleagues (2009) examined 289 male toddlers
between 6 and 17 months of age and their mothers and analyzed the associations between
various forms of early child disruptive behaviour, subsequent trajectories of maternal depressive
symptoms over the course of 8 years, and adolescent problem behaviour. They used a
semiparametric modeling technique to identify developmental trajectories of maternal depressive
symptoms during an 8.5 year span among a group of low income mothers and their toddler-aged
sons. They found reciprocal relations between maternal depressive symptoms on their son’s
aggressive and antisocial behaviour between ages 5 and 6 years. Another longitudinal study by
Jaffee and Poulton (2006), which included 1037 mothers and their children from age of 3 to 26
years similarly showed reciprocal relations between maternal depressive symptoms and
children’s internalizing symptoms at ages 5 to 7 years. Furthermore, a study by Elgar and
colleagues (2004) examined 30 mothers’ depression and anxiety in relation to their children’s
behaviours by having mothers complete daily diaries. Children were between 7 and 12 years old.

30

The results showed that mothers’ depression and anxiety on one day were associated with their
children’s inattentiveness, impulsiveness, and overreactive behaviour the following day. At the
same time, these problem behaviours were related to mothers’ fatigue the next day. Not only do
these studies show support for the bidirectional relationship between mothers and their children,
they also emphasize the effects of children’s behaviours on the mental health of mothers.
More recently, studies have shown evidence of specific and problematic child behaviours
that affect maternal depressive symptoms. Children of depressed mothers are at a higher risk of
adjustment problems, and at the same time, children with emotional and/or behavioural problems
also adversely compromise maternal functioning, including increasing maternal depressive
symptoms (Hails et al., 2018). For example, a recent study by Fallucco and colleagues (2019)
demonstrated the bidirectional relationship of mothers’ depressive symptoms and children’s
aggression. Their study consisted of 2645 parents and their preschool children aged 3 to 5 years
old. They specifically examined the relationship between parental depressive symptoms and
behavioural and emotional problems in children. They found that mothers’ depressive symptoms
resulted in reduced responsivity to their child’s needs. At the same time, parenting a child with
behavioural and emotional problems may have elicited stress that can exacerbate depressive
symptoms in mothers. They also found that specific behavioural and emotional problems,
including irritability and worry, in children predicted parental depressive symptoms. The study
by Gross and colleagues (2009) similarly demonstrated that specific child negative behaviours
impact mothers’ maternal depressive symptoms. They hypothesized that children showing higher
levels of observed irritability, aggression, and/or noncompliance would be more likely to have
mothers who show more severe and chronic trajectories of depressive symptoms. Their results
showed that early child noncompliance was the most robust predictor of more chronic and
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elevated trajectories of maternal depression, which in turn discriminated teacher and youth
reports of adolescent antisocial behaviour. More specifically, both youth and teacher reports of
antisocial behaviour were more prevalent for boys whose mothers were in the moderately high
depression trajectory group. Additional research has supported these findings and have shown
the association between increased noncompliant behaviours and greater negative responses from
parents (e.g., Braungart-Rieker et al., 1997; Hartup & van Lieshout, 1995). Additionally,
toddlerhood and the preschool years are typically marked by higher levels of noncompliance
(Kochanska, 1995) and aggression (Tremblay et al., 2005). Understanding this bidirectional
relationship between maternal depression and child aggression illustrates the negative impact of
children’s aggression on the mothers’ mental health. Not only do maternal depressive symptoms
influence children’s emotional and behavioural problems, but children’s specific responses may
also provoke depressive symptoms in parents. It is more likely that mothers with depressive
symptoms will evidence higher rates of irritability and aggression, which may induce distress,
anger, and behaviour problems in children (Cummings et al., 2000; Downey & Coyne, 1990). At
the same time, children’s behavioural and/or emotional problems, such as disobedience and
noncompliance, may lead mothers to feel overwhelmed and frustrated, which may also increase
the severity of depression symptoms in mothers (Feske et al., 2001; Forbes et al., 2008; Frye &
Garber, 2005; Nicholson et al., 2011). A study by Civic and Holt (2000) also found that mothers
who reported three or more adjustment problems in children, including temper tantrums, social
problems, and unhappiness, were 3.6 times more likely to show elevated levels of depression.
Overall, these findings demonstrated that mothers’ and children’s behaviour problems mutually
influence each other, such that maternal depressive symptoms predict changes in children’s
symptoms and children’s symptoms predict changes in maternal depression (Elgar et al., 2004;
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Kouros & Garber, 2010). The current findings suggest that child disruptive behaviours, including
aggression, may be a risk factor for mothers showing very high levels of depressive symptoms
(Gross et al., 2009). The evaluation of the bidirectional nature of mother-child interactions can
increase understanding of the mutual effects of depression and aggression on mother-child
relationships and well-being.
Interaction Patterns Defined by Dynamic Systems Indices
Understanding the characteristics of DS indices are important because it tells us about the
patterns that lead to stable and enduring characteristics of mothers and their children. When DS
methods are applied to the study of parent-child interactions, more can be understood about the
coregulatory patterns that may predict child outcomes (Lunkenheimer et al., 2011). Additionally,
DS approaches have shown how self-organizing processes of recurring negative and rigid
patterns of mother-child interactions are associated with children’s higher levels of externalizing
behaviour problems (Dumas et al., 2001; Granic & Patterson, 2006; Lunkenheimer & Dishion,
2009). However, less is known about the characteristic of families of mothers with depressive
symptoms in relation to aggressive children as indicated by DS indices.
There is general consensus that parent-child interaction patterns that are mutually hostile,
harsh, permissive, or overcontrolling may lead to various child negative outcomes (e.g.,
Hollenstein et al., 2004; Hendricks & Liu, 2013; Pinquart, 2017). A meta-analysis of 46 studies
also illustrated that maternal depression and negative parenting behaviour, including irritability,
being critical, and coercion, have a moderate association (Lovejoy et al., 2000). Harsh, coercive,
and overreactive parenting strategies may reinforce children’s angry emotions (Kochanska et al.,
1989; Dix, 1991; Scaramella & Leve, 2004), distresses (O’Leary et al., 1999), dysregulation
(Eisenberg et al., 1999), and aggressive and disruptive behaviours (Hails et al., 2018). A study by
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Hails and colleagues (2018) specifically examined the transactional processes among maternal
depression, coercive parent-child interactions, and child conduct problems in young children
when they were 2, 3, and 4 years of age. Their results showed that maternal depression and
parent-child coercion at age 2 were associated with higher reported child conduct problems at
age 3 and higher rates of child conduct problems at age 3 were subsequently linked to greater
maternal depression at age 4. Furthermore, child conduct problems and parent-child coercion at
age 2 were both associated with higher rates of maternal depression at age 3, which was then
associated with increases in parent-child coercion at age 4. Their findings suggest a bidirectional
relationship between coercive parent-child interactions and child conduct problems, as well as a
bidirectional relationship between maternal depression and child conduct problems. Maternal
depressive symptoms and parent-child interactions characterized by coercion can lead to conduct
problems in children as they get older. Conversely, child conduct problems can increase the risk
of maternal depression. Another study by Smith and colleagues (2014) similarly found that
coercive interactions between children and caregivers drive escalations in child oppositional and
aggressive behaviour, as well as noncompliance, while examining caregiver-child coercive
interactions through dynamic systems measurement methods. These studies that have adopted
DS approaches suggest that mother-child interactions characterized by coercion and harsh
parenting patterns may elicit negative child outcomes and may contribute to negative maternal
mental health outcomes. However, what is lacking in this field of research is the examination of
specific mutual affective states, whether positive and/or negative, and mother-child outcomes.
Affective mutuality is an important aspect in mother-child dyads and may facilitate the
coregulation of emotions in parent-child interactions (Feldman, 2003). Mutual positive or even
neutral affect and consistent engagement during interactions in mother-child dyads has been
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associated with positive social and behavioural outcomes and healthier parent-child interaction in
early development (e.g. Cole et al., 2003; Harrist et al., 1994; Coburn et al., 2015). On the
contrary, mutual negative affect has been related to child emotional and behaviour problems
(e.g., Cole et al., 2003; Dumas et al., 1995; Pasiak & Menna, 2016). Mutual negativity is present
in almost all parent-child interactions. However, higher rates of mutually negative interactions
and maternal negativity towards her child during early childhood is associated with children’s
externalizing behaviour problems and problem behaviours when they enter school (Denham et
al., 2000; Rubin et al., 2003). Mothers with depressive symptoms in particular tend to exhibit
high levels of negative affect and criticism with their children, which may contribute to the
development and maintenance of internalizing and externalizing problems in children (Goodman
et al., 2011). Furthermore, evidence has shown that higher levels of observed negativity and
lower levels of positivity in parent-child interactions mediate the relation between maternal
depression and children’s externalizing problems (Dietz et al., 2009; Foster et al., 2008). Yet,
affective mutual states have not been examined with mothers with depressive symptoms and
aggressive young children using DS approaches. A DS approach to understanding the effects of
affective mutuality on maternal depressive symptoms and child aggression was investigated in
the current study through the examination of attractors.
Over the course of children’s development, attractors become stronger as a result of
recurring real-time interactions among different time scales and may constrain the development
of future attractors (Reuban & Shaw, 2016). Furthermore, prespecified or predetermined
constraints, such as maternal depressive symptoms or child aggression, may contribute to
predictable parent-child trajectory (Reuban & Shaw, 2016). This can be illustrated in a study by
Connell and colleagues (2011), who examined an index of parasympathetic nervous system
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functioning, Respiratory Sinus Arrhythmia (RSA), and maternal depression in relation to dyadic
flexibility and mutuality of negative and positive affect displayed during three discussion tasks
between mother-adolescent dyads. They found that higher maternal RSA predicted greater
dyadic flexibility, particularly with highest risk dyads (i.e., elevated maternal depression and
lower adolescent RSA). In particular, when mothers interacted with adolescents with lower
baseline RSA, higher maternal RSA was strongly predictive of greater dyadic flexibility and
higher mutual positive affect. These results suggests that, despite reporting higher levels of
depressive symptoms, mothers’ higher levels of RSA can act as a protective factor that helps
regulate emotions with greater physiological capabilities. Furthermore, although maternal
depression generally predicted greater mutual negativity in interactions, dyads in which
adolescents exhibited a greater capacity to regulate their emotions generally spent less time in
mutually negative states. Overall, elevated symptoms of maternal depression were associated
with more rigid and negative parent-adolescent interactions. However, higher maternal and
adolescent RSA at baseline acted to protect the quality of interactions, even with the presence of
depressive symptoms. Parental depression has been associated with the diminished range of
behavioural responses, with attractors becoming larger and more accessible, such as coercive
exchanges, than others, such as cooperative problem-solving and positive engagement (Reuban
& Shaw, 2016). As mentioned earlier, mothers’ negative emotions could be masked and reflected
in less sensitive behaviours. Additionally, stress may act as a protective factor, just like RSA,
related to resilience of mothers and children who experience various risks associated with their
environment.
The DS index, flexibility, has been studied to understand the variability of affect states in
mother-child dyads. Flexibility reflects the ability of parents and children to adaptively shift
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between emotional states according to contextual and social demands (Hollenstein & Lewis,
2006; Connell et al., 2011). Generally, research has shown that higher flexibility is adaptive and
related to positive affect and associated with lower levels of behaviour problems in children
(Granic et al., 2007; Lunkenheimer et al., 2011). A study by van Dijk and colleagues (2017)
found that higher levels of maternal negative affect was linked to lower levels of inhibitory
control, but the relation was stronger for mother-child dyads who showed lower levels of
affective dyadic flexibility or more affectively rigid dyads. They also found that mother-child
interactions that are low in maternal negative affect promote children’s inhibitory control, which
reduces children’s hyperactive and impulsive problems. The findings from van Dijk and
colleagues (2017) suggest that dyadic flexibility may be playing a role in mediating the
relationship between maternal affective negativity and negative child outcomes, such as
externalizing problems. Furthermore, affective dyadic flexibility is associated with increased
inhibitory control, which is a strategy used for self-regulation. A study by Granic and colleagues
(2007) also found that successful family interventions for child externalizing problems was
associated with increases in emotional flexibility during parent-child problem solving
discussions from pre- to post-treatment. Similarly, Van der Giessen and colleagues (2013) found
that higher levels of dyadic variability to be associated with lower levels of female adolescents’
aggressive behaviour and higher relationship quality.
Dyadic flexibility may suggest possible links to maternal depression, which has been
associated with decreased emotional flexibility and reactivity (Rottenberg et al., 2005). Lowered
emotional flexibility associated with maternal depressive symptoms influences affective dyadic
patterns, leading to greater rigidity at the dyadic level (Connell et al., 2011). For instance, a study
by Lunkenheimer and colleagues (2013) found that maternal depression was related to lower

37

levels of dyadic affective flexibility and positive affective in mother-child problem solving
interactions when children were 3.5 years old. Additionally, maternal depressive symptoms were
related to lower levels of dyadic flexibility, which predicted children’s higher levels of negativity
and behaviour problems as rated by teachers. However, mothers’ rating of child negativity and
behaviour problems were predicted by their own depressive symptoms and individual child
factors, but not by dyadic flexibility.
Other studies have found results contrary to previous literature, which showed that higher
and overly flexible dyads to be associated with increased negative child behavioural and
emotional outcomes, such as poor self-regulation skills (e.g., Lobo & Lunkenheimer, 2020). This
was demonstrated in a study by Lunkenheimer and colleagues (2011) who studied whether
dyadic flexibility and positive affect predicted lower levels of externalizing problems across
early childhood. They observed mother-child and father-child dyads engaged in a challenging
block design task when children were 3 years old. They utilized dynamic systems methods,
including indicators of dyadic flexibility (range, dispersion, and transitions). They expected that
the interaction between dyadic flexibility and positive affect would predict lower levels of
externalizing problems when children are aged 5.5 years old, as rated by mothers and teachers.
Their results showed that dyadic flexibility and positive affect interacted to predict teachers’
lower ratings of child externalizing problems after transition to kindergarten. However, they
found higher levels of dyadic flexibility with mothers predicted mothers’ higher rating of child
behaviour problems, whereas, higher flexibility with fathers predicted mothers’ lower rating of
behaviour problems. The authors suggest that overly flexible mother-child interactions may
actually be atypical. For fathers, higher flexibility is considered to be adaptive. More
specifically, fathers typically respond with sudden and intense positive affective responses,
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which has been associated an increased opportunity for children to regulate their own intense
affective responses. A study by Van den Akker and colleagues (2013) similarly showed that
mother-child dyads who displayed higher affective flexibility was associated with more
externalizing problems in preschool children. Based on the limited evidence, studies may
actually evidence that, in contrast to dynamic systems theory, higher flexibility is more
detrimental for preschoolers in the development of externalizing problems (van Dijk et al.,
2017). More affectively flexible mother-child interactions may be less predictable and less
stable, which may hinder the child from learning appropriate inhibitory skills for self-regulation
and lead to externalizing problems (Hofmann et al., 2012; Sravish et al., 2013). Moreover,
Coburn and colleagues (2015) suggested that more flexibility (i.e. less predictability) may
indicate dysfunctional patterns where dyads become less likely to resolve and enter more ideal
attractor states, such as positive engagement. However, less is known whether mothers with
depressive symptoms and children with aggression show the same pattern of atypical high dyadic
flexibility. The current study attempted to address this gap in the literature.
Purpose of the Current Study
The purpose of the present study was to extend current literature and to build on theories
and longitudinal research about the relationship between mothers and their children by better
understanding the bidirectional relationship between depressive symptoms and childhood
aggression. Previous studies have asserted that increased affective dyadic flexibility or low
rigidity in mother-child interactions indicate healthier interpersonal relationships and predict
better childhood outcomes (e.g., Hollenstein & Lewis, 2006; Hollenstein et al., 2004; Sravish et
al., 2013). However, other studies have demonstrated that atypical and overly affective dyadic
flexibility and variability was associated with greater child behaviour and emotional problems
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and have even found a null relationship and mixed findings (e.g., Lunkenheimer et al., 2011;
Coburn et al., 2015; Van den Akker et al., 2013; Lobo & Lunkenheimer, 2020). To the author’s
knowledge, no studies have examined affective dyadic flexibility and rigidity in mothers with
depressive symptoms and young children who display aggression. Thus, the current study
examined dyadic flexibility and rigidity between mothers with depressive symptoms and their
children’s aggression. Additionally, previous research has demonstrated possible mediating
effects of negativity, lower levels of positivity, as well as dyadic flexibility, in the relationship
between maternal depression and child negative outcomes (e.g., Dietz et al., 2009; Foster et al.,
2008). For instance, the results of van Dijk and colleagues’ (2017) study suggested that dyadic
flexibility may be potentially mediating the relationship between maternal negative affect and
child externalizing problems. As such, mediation models were explored to examine any potential
mediating effects of DS indices in relation to maternal depressive symptoms and child
aggression.
Another issue that the present study addressed is the lack of studies that have identified
the affective patterns of mothers with depressive symptoms and young children with aggression.
Patterson’s (1982) coercion theory identified mutual negative states as the most common
attractor between mothers and their children with externalizing problems. Studies have supported
this view by showing the association between maternal depressive symptoms and mutual dyadic
negativity (e.g., Connell et al, 2011). However, Granic and Lamey (2002) have emphasized that
parents of children with externalizing problems may even show neutral or positive affect when
children respond negatively. A study by Coburn and colleagues (2015) further demonstrated that
mothers’ negative emotions may be masked and reflected through less sensitive behaviours,
including over-stimulation or uncoordinated behaviour. These mixed findings make it difficult to
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make conclusions about affective patterns in mother-child relationships. Furthermore, the study
of affective patterns between mothers with depressive symptoms and children with aggression
has yet to be examined. Thus, the current study added to the existing literature by investigating
attractor states through a DS approach to identify and parse out the affective patterns in these
populations.
Overall, shared affect exchanges, including positive and negative affect, during two
interactive tasks, a free play and structured teaching task, were observed and examined through
DS indices, including measures of flexibility, rigidity, and attractor regions. The current study
focused on children aged 3 to 6 years, as this was a critical period for the emergence of
aggressive behaviours and self-regulation. Specific objectives and hypotheses based on previous
literature and research were as follows:
Objective 1: Examine the relationship between maternal depressive symptoms and child
aggression
Hypothesis 1. It was hypothesized there would be a significant and positive relationship
between maternal depressive symptoms and child aggression.
Objective 2: Examine the content of interactions of mothers with depressive symptoms and
children with aggression through examination of state space grid indices
Hypothesis 2a. It was hypothesized that mothers with depressive symptoms and children
with aggression would demonstrate lower dyadic affective flexibility, as indicated by flexibility
values closer to 0.
Hypothesis 2b. It was hypothesized that mothers with depressive symptoms and children
with aggression would display greater rigidity, as indicated by lower cell ranges and transitions.
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Furthermore, the visits/events ratio would show a value closer to 1, which would indicate more
“stickiness” to a specific affective state.
Objective 3: Examine the structure of interactions between mothers with depressive
symptoms and children with aggression through examination of attractor regions
Hypothesis 3. Testing this objective was exploratory in nature. A bottom-up approach
was adopted to detect the most salient attractor states for mothers with depressive symptoms and
children with aggression.
Objective 4: Examine potential mediating effects of state space grid indices on the
relationship between maternal depressive symptoms and child aggression
Hypothesis 4. Based on the findings from the second objective, mediation models were
examined to understand and identify mediating effects of DS indices on the relationship between
maternal depressive symptoms and child aggression. Thus, this objective was also exploratory in
nature.
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CHAPTER III
METHODS
For the present study, secondary data was utilized from a larger study conducted by Dr.
Rosanne Menna (Grant #807374, University of Windsor Social Sciences and Humanities
Research Grant). Participants were recruited to take part in a larger study investigating the
psychosocial correlates of young children’s social behaviour and overall adjustment. Parents
were invited to participate in the study through postings on websites targeting Windsor area
parents, brochures distributed through daycares, learning centres, day camps and recreation
programs, libraries, community agencies, community events, the Psychology Participant
Research Pool at the University of Windsor, and through word of mouth. Prospective parents
were contacted by phone, or electronic mail, and provided information about the study, including
the purpose, activities and time required to complete the study. If they met inclusion criteria, they
were invited to visit the university. Inclusion criteria included children who spoke English and
were not diagnosed with a developmental disability. Children who obtained standard scores of 80
or above on the Kaufman Brief Intelligence Test – Second Edition (Kaufman & Kaufman, 2004)
or the Wechsler Preschool and Primary Scale of Intelligence – Third Edition (Wechsler, 2002)
were included in the study.
In total, 105 mothers and their children (59 male; 46 female) were included in the current
study. Children’s age ranged from 36 to 83 months (M = 58.69; SD = 10.86) and the mothers’
age ranged from 24 to 52 years (M = 35.55; SD = 5.29). Mothers were primarily Caucasian and
more than half completed college or university. Approximately one third of mothers reported a
total income between 61k and 100k. A summary of all the participant demographics and
characteristics are displayed in Table 1.
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G*Power 3.1 (Faul et al., 2009) was conducted to validate the total sample size needed to
detect adequate power based on a priori hypotheses with seven predictors, including mother
reported child aggression, maternal depressive symptoms, flexibility, cell range, transitions,
visits/events ratio, and gender as a possible covariate. The suggested total sample size to detect a
medium effect size (f2 = .13) (Cohen et al., 2003) was estimated at 103 for multiple regression
analyses with a desired significance level of .05 (two-tailed) and power of .80. For the current
study, the secondary data obtained from the larger study conducted by Dr. Menna provided data
for 105 mother-child dyads. With regard to DS methodology, utilizing state space grids involved
the number of observations per dyad than the total number of people. The method comes from a
n = 1 framework and offers descriptive information on the movement of a system (dyad), rather
than inferential. Thus, a power analysis was not appropriate for determining the number of
individuals needed for observing mother-child interactions in a descriptive manner.
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Table 1
Participant Characteristics (N = 105)
N

%

Male
Female

59
46

56.2
43.8

Caucasian
South Asian
Native Canadian
East Asian
Biracial
African Canadian
Latina
Other

84
4
4
3
2
1
1
6

80
3.8
3.8
2.9
1.9
1
1
5.7

Married
Separated
Living Together
Divorced
Other

91
5
5
2
2

86.7
4.8
4.8
1.9
1.9

Two Parent
One Parent
Other

96
7
2

91
6.7
1.9

Graduated College or University
Graduate or Professional School
Some College or University
Graduated Highschool

64
22
16
3

61
21
15.2
2.9

Under $30K
$30K to $60K
$61K to $100K
$101K to $150K
$151K to $250K
Above $250K

11
22
34
26
11
1

10.5
21
32.4
24.8
10.5
1

Child Gender

Mother Ethnic Background

Marital Status

Family Structure

Maternal Education

Total Household Income
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Measures
Background Information
Mothers were asked to complete a background questionnaire consisting of items,
including age of child, grade and gender of child, ethnicity, parents’ marital status, child’s
diagnoses, and child’s suspected diagnoses. Furthermore, the parents’ socioeconomic status was
assessed by items that asked for parents’ occupations, highest level of education, and
approximate annual income.
Screening for Cognitive Functioning
Kaufman Brief Intelligence Test – Second Edition (KBIT – 2; Kaufman &
Kaufman, 2004). Children over the age of four completed the KBIT – 2 and were required to
receive standard scores of 80 or above to meet inclusion criteria. The KBIT-2 is a reliable, valid,
and norms-based assessment of cognitive functioning for individuals aged 4-90 years (Gray,
2013). Additionally, the measure has two scales of cognitive abilities, including verbal
(crystalized) and nonverbal (fluid) knowledge. The verbal scale includes items consisting of
comprehension, reasoning, and vocabulary knowledge. The nonverbal scale includes items that
assesses one’s ability to complete visual analogies and comprehend relationships. The verbal and
nonverbal scales contribute to an overall IQ composite.
The KBIT-2 has shown to have high internal consistency reliability and good construct
validity. The verbal and nonverbal scales have shown to have high internal consistency reliability
of .91 and .88, respectively (Kaufman & Kaufman, 2004). For the IQ composite, the internal
consistency coefficient has also been reported to be good, with a value of .93 across ages
(Kaufman & Kaufman, 2004). Moreover, test-retest reliability was reported to be good for the
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verbal (r = .91) and nonverbal (r = .83) scales, as well as for the IQ composite (r = .90)
(Kaufman & Kaufman, 2004). With regard to construct validity, there have been no differences
reported across gender (Kaufman & Kaufman, 2004). In addition, concurrent validity on the
KBIT-2 has shown to be related to other measures of intelligence, including the Wechsler
Intelligence Scale for Children – third (Wechsler, 1991) (r = .76) and fourth (Wechsler, 2003) (r
= .77) editions (Kaufman & Kaufman, 2004).
The Wechsler Preschool and Primary Scale of Intelligence – Third Edition (WPPSIIII; Wechsler, 2002). The WPPSI-III was used to assess the cognitive ability of children aged
under four years. This assessment can be used for children aged two years and six months
through age seven years and three months. The WPPSI – III is divided into three core composite
scores, including verbal IQ, performance IQ, and full-scale IQ. The verbal IQ composite is
comprised of two subtests, including receptive vocabulary and information. The performance IQ
composite also contains two subtests, including block design and object assembly. Children from
the larger study completed the information and object assembly subtests.
The subtests have shown to have excellent psychometric properties. The internal
reliability coefficients for the information and object assembly subtests have shown to be good,
with values of .91 and .87, respectively (Weschler, 2002). These two subtests have also
demonstrated to have good to excellent test-retest reliability (r = .89 for information; r = .77 for
object assembly) (Weschler, 2002). With regards to construct and convergent validity, significant
correlations were reported between all subtests, with correlations ranging from .50s and .60s
(Community-University Partnership for the Study of Children, Youth, & Families, 2011). Lastly,
the WPPSI-III has been shown to be related to the Wechsler Individual Achievement Test –
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Second Edition (WIAT-II; Wechsler, 2005), with correlations between composites ranging from
.31 and .78.
Children’s Aggression
Child Behaviour Checklist for Children Ages 1½ – 5 (CBCL/1½ – 5; Achenbach &
Rescorla, 2000). This measure is a parent-report form used to assess children ages three to five
years and their behavioural, social, and emotional problems. There are a total of 99 problem
items included in the measure. The items on the CBCL/1½ – 5 screens for a variety of syndrome
scales reflecting internalizing (i.e., Emotionally Reactive, Anxious/Depressed, Somatic
Complaints, Withdrawn), externalizing (i.e., Attention Problems, Aggressive Behaviour), and
sleep problems among children. Only the Aggressive Behaviour subscale, which contains 19
items, was used to test the hypotheses for the current study. Example items from the Aggressive
Behaviour subscale include, “Hits others” and “Screams a lot”. Mothers were asked to rate the
degree to which they believed each item was true about their children’s behaviour within the past
6 months on a scale from 0 (Not True) to 2 (Very True or Often True). Higher scores on the
Aggressive Behaviour subscale suggested higher levels of aggressive behaviour.
Child Behaviour Checklist for Children Ages 6 – 18 (CBCL/6 – 18); Achenbach &
Rescorla, 2001). Similar to the CBCL/1½ – 5, this measure is a parent-report form used to assess
children ages six to eighteen years and their behavioural, social, and emotional problems. There
are a total of 112 problem items included in the measure and the items screen for domains that
reflect internalizing (i.e., Anxious/Depressed, Somatic Complaints, Withdrawn/Depressed),
externalizing (i.e., Rule-Breaking Behaviour, Aggressive Behaviour), and other problems (i.e.,
Social Problems, Thought Problems, Attention Problems) among children. Only the Aggressive
Behaviour subscale, which contains 18 items, was used to test the hypotheses for the current

48

study. Example items from the Aggressive Behaviour subscale include, “Gets in many fights”
and “Temper tantrums or hot temper”. Mothers were asked to rate the degree to which they
believed each item was true about their children’s behaviour within the past 6 months on a scale
from 0 (Not True) to 2 (Very True or Often True). Higher scores on the Aggressive Behaviour
subscale suggested higher levels of aggressive behaviour.
The CBCL instruments have been used widely across more than 6500 studies and has
been translated into more than 80 languages (Kristensen et al., 2010). Through decades of
research, Achenbach and his colleagues have developed manuals that present the validation and
standardization procedures derived from large American samples (e.g., Achenbach, 1966; 1978;
1991; 1992; Achenbach & Rescorla, 2001). Furthermore, the CBCL forms have shown to have
good reliability and validity and have been standardized and validated in various countries (e.g.,
Verhulst, 2003; Verhulst et al., 2002; Roussos et al., 2001; Larson & Frisk, 2001). For example,
the CBCL/6 – 18 has been shown to have good test-retest reliability between r = .80 and r = .94,
internal consistency Cronbach’s alpha = .63 and .97, and inter-rater reliability between r = .57
and r = .88 (Achenbach & Rescorla, 2001). Cross-cultural comparisons have also been made
(e.g., Rescorla et al., 2007). Cronbach’s alpha for the Aggressive Behaviour subscale from the
CBCL/6 – 18 from the larger study was .91, which indicated excellent internal consistency.
For the CBCL 1½ – 5 specifically, psychometric properties have also been welldocumented. The internal consistency of the measure have ranged from good to excellent, with
values between .78 to .94 between all subscales and .94 for the Aggressive Behaviour subscale in
particular (Achenbach & Rescorla, 2001). The CBCL 1½ – 5 has also obtained adequate testretest reliability across all subscales (r = .84) and for the Aggressive Behaviour subscale (r = .87)
(Achenbach & Rescorla, 2001). Furthermore, Achenbach and Rescorla (2001) reported that the
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criterion validity of the CBCL 1½ – 5 was considered to be good, since all items discriminate
between referred (children who received mental health or major special education services) and
non-referred children, and because the DSM scales were found to be highly related to DSM
diagnoses. In addition, the concurrent validity of the CBCL 1½ – 5 was found to be good, as it
had been correlated with other widely-used behaviour checklists, such as the Behaviour
Assessment System for Children, Second Edition (BASC-2; Reynolds & Kamphaus, 2004).
Cronbach’s alpha for the Aggressive Behaviour subscale of the CBCL 1½ – 5 from the larger
study was .90, indicating excellent internal consistency.
Maternal Depressive Symptoms
Beck Depression Inventory-II (BDI; Beck et al., 1996). The BDI-II is a widely used
measure that assesses an individual’s depressive symptoms based on DSM-IV criteria for
depressive disorders (Beck et al., 1996). The measure contains 21 groups of statements
developed to measure the intensity, severity, and depth of depression. These groups include
Sadness, Past Failure, Self-Dislike, and Suicidal Thoughts or Wishes. Each group is designed to
assess a specific symptom common among people with depression. Furthermore, each group
contains its own specified range. For instance, the Past Failure group asks participants to rate
their past failure on a range from “I do not feel like a failure” to “I feel I am a total failure as a
person” and each item consists of four possible responses (score ranging from 0 to 3), which
indicates the severity of the symptom. The raw scores of 0 to 13 indicate minimal depression, 14
to 19 indicate mild depression, 20 to 28 indicate moderate depression, and 29 to 63 indicate
severe depression (Beck et al., 1996).
There are a number of studies that demonstrated the reliability and validity of the
measure across different populations and cultural groups, such as African-Americans,
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Latinos/Latinas, Chinese, and Arabic populations (e.g. Grothe et al., 2005; Contreras et al., 2004;
Cardemil et al., 2005; Byrne et al., 2004; Al-Musawi, 2001). A meta-analysis of 118 articles with
various cultural groups, such as Norwegian, Japanese, Icelandic, Portuguese, Turkish, Swedish,
Chinese, Spanish, and German, further demonstrated evidence of good test-retest validity
ranging from r = 0.73 and r = 0.93 and an internal consistency of Cronbach’s alpha = 0.90
(Wang & Gorenstein, 2013). For an American population, Beck and colleagues (1996) reported
an average test-retest correlation of r = .93 and internal consistency of Cronbach’s alpha = .92.
They also found good convergent/concurrent and discriminant validity. For the current study,
Cronbach’s alpha was .85.
Mother –Child Shared Affect
Shared affect was defined as the emotional communication between parent and child
involving both the parent and child acknowledging each other’s emotional signals (e.g., child
cries and parent is sad and upset, or child and parent are both enthusiastic and excited)
(Kochanska & Aksan, 1995). Kochanska and Aksan’s (1995) shared affect coding scheme was
used to code video recorded mother-child 10-minute free play and 10-minute structured teaching
interactions. Instances of affect were coded over thirty second intervals using 4 affect codes and
indicators of affect included facial expressions, body language, and tone of voice. Codes were
applied based on the presence of the mothers’ and children’s affect during the interval. The
shared affect codes were (1) highly positive (tender/affectionate, joyful); (2) neutral/positive (no
clear “full-blown” joy, but mood is pleasant or neutral); (3) neutral/negative (no clear signs of
negative affect, but hints of impatience, boredom, irritation, an impression he or she “would
rather be elsewhere”); and (4) highly negative (anger/irritation, fussy, sad, anxious/fearful, and
distressed). For the purpose of the current study, the highly negative affect code was further
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parsed out to represent two distinct categories of negative affect. These were distressed and
highly negative. Distressed included the presence of the mothers’ and children’s affect that
reflected internalizing emotions, including distressed, sad, anxious, fearful, worried, panic,
stressed, and apprehension. Highly negative affect reflected externalizing emotions, such as
anger, irritation, whining, frustration, complaining, and scolding. For some intervals, two
affective states may have been observed. In these cases, the dominant (i.e., affect that was
present in greater frequency and/or longer in duration) affect code was selected for the interval.
Occasionally two affects were observed in equal frequency and duration. This often occurred for
intervals that contained a highly positive and distressed or highly negative affect. If this
occurred, distressed or highly negative was chosen as the dominant affect, as negative emotional
expressions were rarer to observe in the mother-child interactions.
Two research assistants were trained to code the videotaped mother-child interactions.
One research assistant was a psychology honours thesis student, while the other one was a
doctoral candidate in the Clinical Psychology (Child track) program at the University of
Windsor. The research assistants reviewed the coding manual (Kochanska & Aksan, 1995),
which provided the definitions of shared affect, descriptions of each affect code, corresponding
specific behaviours, and examples of mother-child interactions that helped to identify each code.
The coders were blind to all information regarding the participants in the videotapes that they
coded. First, ten videotapes were randomly selected for training purposes. Coders first coded one
interaction task together, discussing and agreeing upon codes for each thirty-second interval.
Three tapes were then coded independently and discrepancies between the codes were discussed
until codes were agreed upon for each interval. The coders did this three times, for a total of nine
interaction tasks, where inter-rater agreement was 80% and 100% after discrepancies were
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reviewed and discussed. Previous research reported Cohen’s Kappa reliability for both shared
positive and negative affect ranging from .87 to .92 (Kochanska & Aksan, 1995). In the larger
study, a high level of inter-rater reliability, based on 20% of the interaction tasks, was achieved
for shared positive affect, ICC (30) = .85, p < .001, and for shared negative affect, ICC (30) =
.97, p < .001.
Dynamic Systems Measures
State Space Grids (GridWare 1.15a; Lamey et al., 2004). Employing DS
methodology captured both quantitative, as well as qualitative information on shared affect states
that underlie interactions within mother-child dyads. GridWare 1.15a offered indices
(descriptors) to describe the pattern of movements or trajectories across the cells in a state space
grid (SSG) for a particular mother-child dyad. Shared affect codes were transferred onto SSGs
using GridWare 1.15a. SSGs were used as a graphical approach to quantify the coded shared
affect data according to ordinal variables (Hollenstein & Lewis, 2006). The two dimensions of
the grid correspond to the mother’s affect displays on the x-axis, as well as the child’s affect
displays on the y-axis. Based on the coding scheme, five possible affect categories for each
mother and child were plotted on the x- and y-axes, respectively. The categories were presented
in an ordinal sequence ranging from highly positive to highly negative. In total, the SSGs
consisted of 25 cells for the current study (based on 5 categories), where the cells along the
diagonal indicated concordance of the mother’s and child’s shared affect states, and the cells off
the diagonal indicated discordance (Brinberg et al., 2018). Additionally, each cell in a grid
represented a potential dyadic state (i.e., two event sequence) and a new node or point was
plotted in a cell for a change in dyadic (either mother or child’s) behaviour (Granic & Lamey,
2002; Hollenstein & Lewis 2006). Thus, the location of the points represent a single time point
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when the mother and child provided information about the specific affects that were observed
within a particular interval during the free play task and structured teaching tasks. Any time there
was a change in either person’s behaviour, a point was plotted in a different cell and a line was
drawn from point to point to represent the sequence of dyadic states. For instance, if a mother
displayed a sad state (i.e., categorized as distressed), but the child displayed anger (i.e.,
categorized as highly negative), a point would be plotted in the cell to represent the mother’s
distress on the x-axis and the child’s highly negative affect on the y-axis. Thus, a real-time
dyadic trajectory using the lines to connect the points across the interaction tasks was plotted for
each mother-child dyad. A dyad’s trajectory of affective states was mapped on the grid, which
identified the locations visited and how the dyad travelled through the state space over time
(Brinberg et al., 2018). Furthermore, if the mother and child spent a greater duration of time in a
specific affective state, the point on the grid appeared larger.
Affective Dyadic Flexibility. One of the indices examined for the current study was
flexibility, which displayed the variability of affective states in a mother-child interaction.
Particularly, affective dyadic flexibility refers to the repertoire of affective states that a dyad
visits on a grid (Hollenstein et al., 2004; Van Dijk et al., 2017). Thus, an affectively flexible
dyad would show a larger range of affect states on a grid compared to dyad who is low in
affective flexibility (i.e., rigid) (Van Dijk et al., 2017). Flexibility can also be operationalized as
the dispersion of behaviour across cells of a grid, which is computed by an algorithm
incorporating the number of different cells visited, and values can range from 0 (no dispersion:
all behaviour in one cell) to 1 (maximum dispersion: behaviour equally distributed across the
grid) (Lamey et al., 2004; Hollenstein & Lewis, 2006; Coburn et al., 2015). Thus, a dispersion of
1 indicated that a dyad visited all possible states within a grid (Coburn et al., 2015).
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Rigidity. Another measure of variability that was examined in the current study was
rigidity. Rigidity refers to the number of dyadic states displayed on a grid (number of cells
visited on the grid), the responsiveness to changes in the environment (number of transitions
among cells), and the sequence of events (“stickiness” of a cell) (Hollenstein et al., 2004). As
such, there were three indices of rigidity derived as outlined by Hollenstein and colleagues
(2004): (1) Cell Range: a count of the number of unique cells visited on the grid. Lower cell
counts indicates a restricted range of behavioural or emotional states and, therefore, a greater
degree of rigidity; (2) Transitions: a count of the number of movements between cells on the
grid. A lower value on this measure indicates less frequent changes of dyadic behavioural states
and, therefore, more rigidity; (3) Visits/Events Ratio: this variable is designed as an index of the
overall degree of “stickiness” of dyadic behaviour (Hollenstein et al., 2004; Hollenstein, 2013).
With no repeating events, the ratio approaches a value of 1 (more “stickiness”), and with many
repeating events, the ratio approaches closer to 0. The ratio was calculated with a composite
index of: 1 – Visits/Events (Hollenstein, 2013).
Attractor Regions. GridWare 1.15a (Lamey et al., 2004) further provided information
about the structural properties of the mother-child interactions through attractors. This method
displayed how emotional clusters in certain regions of a state space changed over time and
provided a temporal narrative for exploratory analysis (Granic & Lamey, 2002). The regions can
be based on mutual (e.g., both mother and child get “stuck” in a mutual negative state) or
isolated states (e.g., mother acts permissively by getting “stuck” in a positive or neutral affective
state and child gets “stuck” in a negative state).
To conduct the attractor analyses, a bottom-up approach was conducted in order to detect
attractors empirically on a grid-by-grid basis (Hollenstein, 2013). To the author’s knowledge,
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this was the first study to examine the affective states of mothers with depressive symptoms and
children with aggression. Thus, attractor analyses was also exploratory since previous research
has not established the specified attractor regions for these populations. For this bottom-up
approach, an attractor state needed to occur more often than by chance and more often than most
other states (Hollenstein, 2013). To identify an attractor state, the first step was to visually
inspect the cell or cells with the highest visits (Hollenstein, 2013). The next step involved
conducting the winnowing method (Lewis et al., 1999), which involved examining individual
cell visits and eliminating the cell or cells with the lowest visits in an iterative fashion
(Hollenstein, 2013). The cell or cells with the highest visits remained based on a criterion
heterogeneity score and examined for scree, which was the value after the largest drop in
proportions (Hollenstein, 2013). A “large” drop was defined as 50% or more (Lewis et al., 1999).
Procedure
Parents interested in participating and children who met the inclusion criteria were
invited to visit the laboratory space for two one-and-a-half to two hour sessions at the University
of Windsor. At their first visit, the details of the study were explained to parents verbally and
they were also provided with consent forms, which they signed prior to completing the study.
Verbal assent was obtained from children by asking them if they would like to participate in
some activities. Children and parents were told they were free to withdraw from the activities at
any time. Once the consent forms were complete and verbal assent was obtained, children
worked one-on-one with researchers, who were masters and doctoral level students in the
Clinical Psychology program at the University of Windsor, while mothers remained in the next
room to complete the demographic questionnaire and had the opportunity to ask questions to the
researcher. At the end of the first session, mothers were given ten dollars to help cover
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transportation costs and children were given a choice of a small toy (e.g., toy car, bouncy ball,
stickers) as a thank-you.
At their second session, mother-child dyads were observed and videotaped for their
interactions, which lasted about an hour, in a lab setting at the University of Windsor. Two
research assistants helped facilitate the tasks for the interactions. One of the research assistants
was responsible for operating the camera and to provide instructions. The other research assistant
aided with the materials and observed from a one-way mirror. A camera was set up with a tripod
in the corner of the room and mothers and their children were told to sit on chairs with a table. At
this time, mothers and their children participated in four different tasks, including a warm-up
task, structured teaching task, free play task, and clean-up task. The warm-up and clean-up tasks
were always administered first and last, respectively. However, the structured and the free play
tasks were counter-balanced and the tasks were also randomly assigned to participants.
During the warm-up task, mothers and their children played for five minutes to allow for
comfort with equipment and observer and to get familiar with the lab environment. After
participants warmed-up, either the structured teaching task or the free play task was introduced
and participants were given ten minutes for each task. For the structured teaching task,
participants were given coloured one-inch blocks and four design cards. They were told to build
a tower of nine cubes and a bridge of three cubes. Then they were told to put blocks together to
look like pictures on the design cards. For the free play task, mothers and their children were
given a variety of age appropriate toys to play with including blocks, cars, a dollhouse with
figures, crayons and paper, animal figurines, and play dough. Participants were told they were
allowed free play time and were permitted to choose any toys they would like to play with
together. They were also told to play with the toys as they would normally in their own homes.
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After these tasks, there was the clean-up task. Participants were told to clean up toys and books
for five minutes while the camera was still recording. Following the clean-up task, mothers were
asked questions about their subjective assessment of the interaction with their child. For instance,
mothers were asked, “How was this interaction alike or different from how things usually go at
home for you and (child)?”. They were also asked what was the most enjoyable part of the
session, what they found to be the most difficult or they liked the least, and if they had any
questions or other thoughts about the session.
At the end of the second session, mothers were given a 5 dollar gift card to a local coffee
chain and children were given a choice of a small toy as a thank-you. Throughout the entire
study, participants were also given juice and snacks and were given a choice of several stickers
to put on their paper as a reward for listening and for their effort. Mothers recruited from the
participant pool were given three bonus marks toward one psychology course of their choice at
the University of Windsor. Participants who were not able to complete the entire study were still
compensated. Parents were also provided with developmental screener reports describing their
children’s social skills and language skills, and these were mailed to parents a few weeks after
the end of the second session. Ethics approval was given from the Research Ethics Board at the
University of Windsor for secondary/archival use of the data.
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CHAPTER IV
RESULTS
Method of Analysis
State space grids were constructed using the GridWare 1.15a software for all motherchild dyads by arranging adjacent codes as x-y coordinates and plotting them along a timeline
within the grid template. State space grid indices, including flexibility and rigidity, were obtained
and examined along with statistical models to make inferences about the quality of interactions
within dyads. More specifically, associations between mother reported depressive symptoms,
mother reported child aggression, and state space grid indices were examined to understand the
unique patterns of mother-child dyadic interactions during a free play task and a structured
teaching task. Mediation analyses where conducted to determine whether or not links between
maternal depressive symptoms and child aggression were mediated by state space grid indices.
Process Macro created by Hayes (2012) was used to test the significance of the mediations using
boot-strapping. Statistical analyses were conducted using the IBM Statistical Package for the
Social Sciences (SPSS): Version 22.0. Raw scores for both the CBCL/1½ -5 and CBCL/6-18
Aggressive Behaviour subscales were converted into standardized t-scores based upon age
appropriate norms (Pandolfi et al., 2012).
Preliminary Analyses
Missing Data
A total of 105 mother-child dyads were included in the current study. One participant did
not complete the CBCL measure and two participants were missing a response from the BDI – II
measure. Little’s MCAR test was conducted to determine whether the pattern of missing data
were considered Missing Completely at Random (MCAR) or Missing at Random (MAR;
Tabachnick & Fidell, 2013). Little’s MCAR test revealed that the data were MCAR, χ2 (66) =
59

58.17, p = .74, suggesting that the pattern of missing data of these measures were unrelated to
other variables in the data set. When the missing data across each variable is under 5% to 10%
and the Little’s MCAR test is nonsignificant, then the conditions for any imputation method is
satisfied (Hair et al., 2010; Tabachnick & Fidell, 2013). The multiple-imputation method was
conducted as it was considered the most appropriate method to deal with missing data
(Tabachnick & Fidell, 2013). The multiple-imputation method was conducted with five iterations
for the CBCL and BDI – II measures.
Assumptions for Planned Analyses
The assumptions of the proposed analyses were assessed. The assumptions that were
examined included univariate and multivariate outliers, influential observations, normality,
multicollinearity and singularity, homoscedasticity and linearity, and independence of errors.
With regards to testing the statistical properties and assumptions that underlie dynamic systems
methodology, the aforementioned assumptions were not applicable to state space grid indices
because state space grids are a low grade approximation of non-linear dynamic time-series
models. In addition, Hollenstein (2013) stated that whole-grid measures are normally distributed,
though, he still recommends to check the distributions before conducting any analyses.
Outliers. Univariate outliers on the independent and dependent variables were examined
by inspecting standardized residuals or z-scores, where values +/-3.29 were considered potential
outliers (Tabacknick & Fidell, 2013). One participant was found to be an outlier on the BDI – II
variable, one participant was found to be an outlier on the CBCL variable, one case was found to
be an outlier on the flexibility (i.e., dispersion) variable from the free play task, one case was
found to be an outlier on the cell range variable from the free play task, and two case were found
to be an outlier on the cell range variable from the structured teaching task. To address these
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outliers, the winsorizing method was conducted only on the BDI – II and CBCL outliers because
the state space grid indices were low grade approximation of non-linear dynamic time-series
models and provided qualitative descriptions. As such, outliers from the BDI – II and CBCL
variables were replaced to one unit greater than the next most extreme score in the distribution
(Tabachnick & Fidell, 2013). The z-scores were re-examined and were found to be within the
acceptable range. To identify any multivariate outliers, Mahalanobis scores were examined using
a χ2 distribution with the cut-off value set at (k = 7, p = .001). No new outliers were revealed.
Next, influential observations were reviewed using DFITT and DFBeta values, where the cutoffs took into consideration the sample size and the number of predictors. No influential
observations were observed.
Normality. Assumptions of normality were assessed by reviewing the distribution of
histograms for variables of interest, along with skewness and kurtosis. Visual inspection of the
histograms did not appear reasonably different from a normal distribution. Skewness and
kurtosis were inspected to determine if values exceeded +/-2 and +/-3, respectively. Upon
examination, skewness was not violated, however, kurtosis was violated. More specifically, the
cell range variable from the free play task (3.17, SE = .13) and the cell range variable from the
structured teaching task (3.46, SE = .15) exceeded the acceptable range. Nonetheless, no
modifications were made, as these variables reflected qualitative descriptions.
Absence of multicollinearity and singularity. Tolerance and VIF were examined to
assess multicollinearity on the predictor variables. Tolerance statistics for all predictor variables
were greater than .10 (Field, 2013), with the exception of the transition variables from the free
play (.03) and structured teaching (.04) tasks and the visits/events ratio variables from the free
play (.03) and structured teaching (.07) tasks. Otherwise, tolerance values ranged from .25 to .88.
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VIF values for all the predictor variables were between 1 and 10 (Field, 2009), except for the
transition variables from the free play (38.64) and structured teaching (26.81) tasks and the
visits/events ratio variables from the free play (39.51) and structured teaching (27.75) tasks.
Otherwise, the VIF values ranged from 1.14 to 3.96.
Homoscedasticity and linearity. To assess homoscedasticity, a scatterplot of
standardized residuals and standardized predicted values were examined. The scatterplot
revealed no indication of a funnel shape, which suggested that the assumption of
homoscedasticity was met. To assess linearity, a scatterplot matrix between the residuals of all
the variables confirmed linear relationships between the predictor variables and the outcome
variable.
Independence of errors. The Durbin-Watson statistic was used to test the assumption of
independence of errors. Values that are less than 1 or greater than 3 represent a violation of this
assumption, whereas values that approximate a value of 2 indicates an ideal Durbin-Watson
statistic (Field, 2009). In the current study, the Durbin-Watson value was 2.1, which suggested
no violation of this assumption.
Main Analyses
Descriptive Statistics. The means, standard deviations, and observed ranges for the study
variables are presented in Table 2.
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Table 2
Means, Standard Deviations, and Ranges of Study Variables (N = 105)
Scale
M
SD
Beck Depression Inventory – II
5.57
5.14
Aggression Subscale (CBCL; raw Scores)
9.15
6.09
Aggression Subscale (CBCL; t-scores)
50
10
Cell Range (Free Play)
4.41
1.28
Cell Range (Structured)
4.72
1.55
Flexibility (Free Play)
.63
.15
Flexibility (Structured)
.65
.13
Transitions (Free Play)
11.26
3.32
Transitions (Structured)
11.90
2.80
Visits/Events Ratio (Free Play)
.38
.17
Visits/Events Ratio (Structured)
.35
.14
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Range
0 – 21
0 – 26
34.98 - 77.66
2 – 10
3 – 11
.10 – .90
.28 – .92
2 – 18
4 – 18
.05 – .85
.05 – .75

Independent samples t-tests were conducted to identify differences between child gender
and the Aggression Subscale of the CBCL, as well as with the state space grid indices. There
were no significant findings between child gender and aggression, as well as with child gender
and the indices (see Table 3).
Pearson correlation analyses were conducted to identify potential covariates between all
study and demographic variables. There was a significant negative correlation between child age
and the transitions variable (r = -.23, p = .02) from the free play task, such that younger age was
related with lower transitions between cells on a grid during the free play task. Child age was
also significantly positively correlated with the visits/events ratio variable (r = .25, p = .01) from
the free play task, which suggested that older age was related with a higher visits/events ratio
during the free play task. Maternal education was significantly correlated with the BDI – II
variable (r = -.27, p = .005), with more educated mothers reporting lower depressive symptoms.
Maternal education was significantly correlated with child aggression (r = -.21, p = .03), with
more educated mothers reported having children with less aggression based on the Aggression
Subscale of the CBCL. In addition, total income was significantly negatively associated with the
BDI – II variable (r = -.25, p = .01). Lastly, family structure was significantly associated with the
Aggression Subscale of the CBCL (r = .29, p = .003), with two parent families having less
mother-reported child aggression. Based on these results, family structure, maternal education,
total income, and child age were included as controls in the following analyses when
significantly associated with the study variables being explored.
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Table 3
Child Gender Differences in Aggression and State Space Grid Indices
Variable
Child Gender
M
SD
Aggression Subscale (CBCL; t-scores)
Male
51.00
10.21
Female
48.72
9.68
Cell Range (Free Play)
Male
4.37
1.22
Female
4.46
1.36
Cell Range (Structured)
Male
4.68
1.51
Female
4.78
1.60
Flexibility (Free Play)
Male
0.63
0.15
Female
0.64
0.15
Flexibility (Structured)
Male
0.65
0.13
Female
0.66
0.14
Transitions (Free Play)
Male
11.12
3.04
Female
11.43
3.68
Transitions (Structured)
Male
11.78
2.75
Female
12.07
2.89
Visits/Events Ratio (Free Play)
Male
0.39
0.16
Female
0.37
0.18
Visits/Events Ratio (Structured)
Male
0.35
0.13
Female
0.34
0.15
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t(103)

p

1.17

0.25

-0.33

0.74

-0.34

0.73

-0.28

0.78

-0.52

0.61

-0.48

0.63

-0.52

0.61

0.53

0.60

0.38

0.70

Table 4
Correlations among study variables (N = 105)
1
2
3
4
*
1. BDI - II
- .20
-.15 .10
2. Aggression Subscale
.08 .20*
(CBCL; t-scores)
3. Flexibility (Free Play)
.29**
4. Flexibility (Structured)
-

5
-.14

6
-.03

7
-.13

8
.19

9
.12

10
-.19*

.22*

.23*

.09

.18

-.07

-.19

.57**

.20*

.82**

.25*

-.83**

-.25*

.25**

.73**

.23*

.78**

-.22*

-.78**

5. Cell Range (Free Play)

-

-

-

-

-

.37**

.50**

.22*

-.54**

-.27**

6. Cell Range (Structured)

-

-

-

-

-

-

.13

.58**

-.12

-.59**

7. Transitions (Free Play)

-

-

-

-

-

-

-

.20*

-.98**

-.17

8. Transitions (Structured)
9. Visits/Events Ratio (Free
Play)
10. Visits/Events Ratio
(Structured)
Note. *p < .05. ** p < .01.

-

-

-

-

-

-

-

-

-.19

-.98**

-

-

-

-

-

-

-

-

-

.18

-

-

-

-

-

-

-

-

-

-
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Pearson correlation analyses were conducted to examine relations between the study
variables (see Table 4). The BDI – II and the Aggression Subscale were significantly correlated,
such that mother reported depressive symptoms were associated with higher levels of mother
reported child aggression. Additionally, the BDI – II was significantly negatively associated with
the visits/events ratio from the structured teaching task, which suggested that mother reported
depressive symptoms were associated with lower observed visits/events ratio during the
structured teaching task.
The Aggression Subscale was significantly correlated with the flexibility variable from
the structured teaching task, which suggested that mother reported child aggression was
associated with higher flexibility during the structured teaching task. Additionally, the
Aggression Subscale was significantly correlated with the cell range variable from the free play
and structured teaching tasks, which suggested that mother reported child aggression was
associated with higher cell range during both tasks.
The flexibility variable from the free play task was significantly correlated with the
flexibility variable from the structured teaching task, such that flexibility during the free play
task was associated with higher observed flexibility from the structured teaching task.
Additionally, the flexibility variable from the free play task was significantly associated with the
cell range variables from the free play and structured teaching tasks, which suggested that
flexibility from the free play task was associated with higher observed cell range during the free
play and structured teaching tasks. The flexibility variable from the free play task was
significantly correlated with the transition variables from the free play and structured teaching
tasks, which suggested that flexibility from the free play task was associated with higher
observed transitions during both tasks. Lastly, the flexibility variable from the free play task was
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negatively associated with the visits/events ratios from the free play and structured teaching
tasks, such that flexibility from the free play task was associated with lower observed
visits/events ratios during both tasks.
The flexibility measure from the structured teaching task was significantly correlated
with the cell range variables from the free play and structured teaching tasks, which suggested
that flexibility during the structured teaching task was related to higher observed cell ranges
during both tasks. Furthermore, flexibility from the structured teaching task was significantly
associated with transitions from the free play and structured teaching tasks, which suggested that
flexibility during the structured teaching task was associated with higher observed transitions
during the both tasks. Flexibility was also significantly negatively associated with the
visits/events ratios from the free play and structured teaching tasks, which suggested that
flexibility during the structured teaching task was associated with lower observed visits/events
ratios during both tasks.
The cell range variable from the free play task was significantly related to the cell range
variable from the structured teaching task, which suggested that cell range during the free play
task was associated with higher observed cell range during the structured teaching task.
Additionally, cell range from the free play task was significantly associated with the transition
variables from the free play and structured teaching tasks, such that cell range during the free
play task was associated with higher observed transitions during both tasks. Lastly, the cell range
from the free play task was significantly negatively associated with the visits/events ratios from
the free play and structured teaching tasks, such that cell range during the free play task was
associated with lower observed visits/events ratios during both tasks.
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The cell range variable from the structured teaching task was significantly correlated with
the transition variable from the structured teaching task, which suggested that cell range during
the structured teaching task was associated with higher observed transitions during the structured
teaching task. Additionally, cell range from the structured teaching task was significantly
negatively associated with the visits/events ratio from the structured teaching task, which
suggested that cell range during the structured teaching task was associated with a lower
observed visits/events ratio during the structured teaching task.
For the transition variable from the free play task, there was a significant correlation with
the transition variable from the structured teaching task, such that transitions during the free play
task was associated with higher observed transitions during the structured teaching task.
Furthermore, the transition variable from the free play task was significantly negatively
associated with the visits/events ratio from the free play task, which suggested that transitions
during the free play task was associated with lower observed visits/event ratio during the free
play task.
The transitions variable from the structured teaching task was significantly negatively
associated with the visits/events ratio from the structured teaching task. This suggested that
transitions during the structured teaching task was associated with a lower observed visits/events
ratio during the structured teaching task.
Objective 1: Examine the relationship between mother reported maternal depressive symptoms
and mother reported child aggression.
Hypothesis 1. It was hypothesized that there would be a significant positive association
between mother reported depressive symptoms and mother reported child aggression. This
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hypothesis was supported; maternal depressive symptoms were significantly correlated with
child aggression, r(103) = .20, p = .04 (Table 4) .
Objective 2: Examine the content of interactions of mothers with depressive symptoms and
children with aggression through examination of state space grid indices.
Hypothesis 2a. It was hypothesized that maternal depressive symptoms and children with
aggression would demonstrate lower dyadic affective flexibility, as indicated by flexibility
values closer to 0, which would indicate that all states were captured in one cell. Conversely,
values closer to 1 would indicate maximum dispersion or that states were equally distributed
across the state space grids. The free play task was examined first. As shown in Table 4,
maternal depressive symptoms and affective flexibility were not significantly correlated, r(103)
= -.15, p = .12. Since maternal education and total income were identified as covariates, a partial
correlation was further conducted to examine the association between maternal depressive
symptoms and affective flexibility. There was not a significant correlation after controlling for
maternal depressive symptoms and affective flexibility, r(101) = -.17, p = .10. In addition, there
was not a significant correlation between child aggression and affective flexibility, r(103) = .08,
p = .42 (see Table 4). Since family structure and maternal education were identified as
covariates, a partial correlation was further conducted. There was not a significant correlation
between child aggression and affective flexibility, r(101) = -.17, p = .10, after controlling for the
covariates.
Dyadic affective flexibility during the structured teaching task was examined in relation
to mother reported depressive symptoms and mother reported child aggression. As seen in Table
4, there was not a significant correlation between maternal depressive symptoms and affective
flexibility, r(103) = .10, p = .34. Since maternal education and total income were identified as
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covariates, a partial correlation was further conducted to examine the relationship between
maternal depressive symptoms and affective flexibility. There was not a significant correlation
between maternal depressive symptoms and affective flexibility, r(101) = .09, p = .35, after
controlling for the covariates. There was a significant correlation between child aggression and
affective flexibility, r(103) = .20, p = .04. A partial correlation was further conducted to examine
the relationship between child aggression and affective flexibility after controlling for family
structure and maternal education. There was a significant correlation between child aggression
and affective flexibility, r(101) = .24, p = .01, even after controlling for the covariates. This
suggested that mother perceived child aggression was associated with a higher repertoire of
affective states during the structured teaching task.
Hypothesis 2b. It was hypothesized that mothers with depressive symptoms and children
with aggression would display greater rigidity, as indicated by lower cell range and transitions.
Furthermore, the visits/events ratio would show a value closer to 1, which would indicate more
“stickiness” to a specific affective state or no repeating events. First, cell range during the free
play task was examined in relation to mother reported depressive symptoms and mother reported
child aggression. As seen in Table 4, there was not a significant correlation between maternal
depressive symptoms and cell range, r(103) = -.14, p = .15. However, a partial correlation was
conducted to examine the association between maternal depressive symptoms and cell range
during the free play task, given that maternal education and total income were identified as
covariates. There was a significant negative correlation between maternal depressive symptoms
and cell range, r(101) = -.20, p = .04. This suggested that depressive symptoms were associated
with lower cell range or a lower count of the number of unique cells visited on the grid. Lower
cell counts indicates a restricted range of emotional states and, therefore, a greater degree of
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rigidity. As seen in Table 4, there was a significant positive correlation between child aggression
and the cell range variable, r(103) = .22, p = .02. A partial correlation was further conducted to
examine the relationship between child aggression and cell range during the free play task, given
that family structure and maternal education were identified as covariates. There was still a
significant correlation between cell range and child aggression during the free play task, r(101) =
.22, p = .03. This suggested that child aggression was related to a higher count of unique cells
visited on the state space grids and lower degree of rigidity during the free play task.
Next, transitions during the free play task was examined in relation to mother reported
depressive symptoms and mother reported child aggression. As seen in Table 4, there was not a
significant correlation between maternal depressive symptoms and the transitions variable,
r(103) = -.13, p = .18. A partial correlation was conducted to examine the relationship between
maternal depressive symptoms and transitions during the free play task, given that maternal
education and total income were identified as covariates. There was not a significant correlation
between maternal depressive symptoms and transitions during the free play task, r(101) = -.16, p
= .11, after controlling for the covariates. In addition, there was not a significant correlation
between child aggression and the transitions variable during the free play task, r(103) = .09, p =
.37 (see Table 4). A partial correlation was further conducted to examine the relationship
between child aggression and transitions during the free play task, given that family structure,
maternal education, and child age were identified as covariates. There was not a significant
correlation between child aggression and transitions, r(100) = .08, p = .40.
The visits/events ratio from the free play task was examined in relation to mother
reported depressive symptoms and mother reported child aggression. As seen in Table 4,
maternal depressive symptoms were not related to the visits/events ratio from the free play task,
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r(103) = .12, p = .21. A partial correlation was conducted to further examine the relationship
between maternal depressive symptoms and the visits/events ratio, given that maternal education
and total income were identified as covariates. There was not a significant correlation between
maternal depressive symptoms and the visits/events ratio, r(101) = .15, p = .13. In addition, there
was not a significant correlation between child aggression and the visits/events ratio, r(101) = .07, p = .48 (see Table 4). A partial correlation was conducted to further examine the relationship
between child aggression and the visits/events ratio during the free play task, given that family
structure, maternal education, and child age were identified as covariates. There was not a
significant correlation between child aggression and the visits/events ratio, r(100) = -.07, p = .52.
Cell range during the structured teaching task was examined in relation to mother
reported depressive symptoms and mother reported child aggression. As seen in Table 4, there
was not a significant correlation between maternal depressive symptoms and cell range, r(103) =
-.03, p = .77. A partial correlation was conducted to further examine the relationship between
maternal depressive symptoms and cell range, given that maternal education and total income
were identified as covariates. There was not a significant correlation between maternal
depressive symptoms and cell range, r(101) = -.03, p = .77. There was a significant positive
correlation between child aggression and cell range during the structured teaching task, r(103) =
.23, p = .02 (see Table 4). A partial correlation was conducted to further examine the relationship
between child aggression and cell range, given that family structure and maternal education were
identified as covariates. There was a significant positive correlation between cell range and child
aggression, r(101) = .29, p = .003, even after controlling for the covariates. This suggested that
child aggression was related to a higher count of unique cells visited on the state space grids and
lower degree of rigidity during the structured teaching task.

73

Transitions during the structured teaching task was also examined in relation to mother
reported depressive symptoms and mother reported child aggression. As seen in Table 4,
maternal depressive symptoms were not associated with transitions during the structured
teaching task, r(103) = .19, p = .05. A partial correlation was conducted to further examine the
relationship between maternal depressive symptoms and transitions, given that maternal
education and total income were identified as covariates. There was not a significant correlation
between maternal depressive symptoms and transitions, r(101) = .18, p = .06. There was not a
significant correlation between child aggression and transitions during the structured teaching
task, r(103) = .18, p = .07 (see Table 4). A partial correlation was conducted to further examine
the relationship between child aggression and transitions during the structured teaching task,
while controlling for family structure and maternal education. This resulted in a significant
correlation between child aggression and transitions, r(101) = .22, p = .03. This suggested that
child aggression was related to a higher count of the number of movements between cells or
emotional displays on the grid and, thus, lower degree of rigidity during the structured teaching
task.
The visits/events ratio during the structured teaching task was examined in relation to
mother reported depressive symptoms and mother reported child aggression. As seen in Table 4,
there was a significant negative correlation between maternal depressive symptoms and the
visits/events ratio during the structured teaching task, r(103) = -.19, p = .048. A partial
correlation was conducted to further examine the relationship between maternal depressive
symptoms and the visits/events ratio during the structured teaching task, given that maternal
education and total income were identified as covariates. There was a significant negative
correlation between maternal depressive symptoms and the visits/events ratio, r(101) = -.20, p =
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.045. This suggested that maternal depressive symptoms were associated with less “stickiness” or
more repeating events during the structured teaching task. There was not a significant correlation
between child aggression and the visits/events ratio from the structured teaching task, r(103) = .19, p = .05 (see Table 4). A partial correlation was conducted to further examine the relationship
between child aggression and the visits/events ratio, while controlling for family structure and
maternal education. This resulted in a significant negative correlation between child aggression
and the visits/events ratio, r(101) = -.25, p = .01. This suggested that child aggression was
associated with less “stickiness” or more repeating events during the structured teaching task.
Objective 3. Explore the structure of interactions between mothers with depressive symptoms
and children with aggression through examination of attractor regions.
Hypothesis 3. Testing this objective was exploratory in nature. Attractor analyses were
conducted using a bottom-up approach to detect the most salient attractor regions within dyads
during the free play and structured teaching tasks. Tables 5.1 and 5.2 show the results of the
winnowing method (Lewis et al., 1999) for potential attractor regions observed during the free
play task.
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Table 5.1
Derivation of attractors in a 25 cell (5 x 5 grid) during the free play interactive task.

Step

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

#
Cells
(C)

Visits
x1y1
812
812
812
812
812
812
812
812
812
812
812
812
812
812
812
812
812
812

x1y2
249
249
249
249
249
249
249
249
249
249
249
249
249
249
249

x1y3
4
4
4
4
4
4
4

x1y4
6
6
6
6
6
6
6
6
6

x1y5
15
15
15
15
15
15
15
15
15
15
15
15
15

x2y1
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

x2y2
598
598
598
598
598
598
598
598
598
598
598
598
598
598
598
598
598

x2y3
3
3
3

x2y4
9
9
9
9
9
9
9
9
9
9
9

x2y5
25
25
25
25
25
25
25
25
25
25
25
25
25
25

x3y1
4
4
4
4
4
4

Note. V = visits.
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x3y2
14
14
14
14
14
14
14
14
14
14
14
14

x4y1
4
4
4
4
4

x4y2
3
3

x4y4
4
4
4
4

x5y1
7
7
7
7
7
7
7
7
7
7

x5y2
6
6
6
6
6
6
6
6

x5y5
2

Total
(V)
2078
2076
2073
2070
2066
2062
2058
2054
2048
2042
2035
2026
2012
1997
1972
1723
1410
812

18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

Expected
(V/C)

115.44
122.12
129.56
138.00
147.57
158.62
171.50
186.73
204.80
226.89
254.38
289.43
335.33
399.40
493.00
574.33
705.00
812.00

Table 5.2
Derivation of attractors with the heterogeneity score in a 25 cell (5 x 5 grid) during the free play interactive task. Cells x1y1 and x2y2
were identified as attractor regions.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

((Observed - Expected)2)/Expected
x1y1
x1y2 x1y3
x1y4
4202.80 154.51 107.58 103.76
3897.37 131.83 114.25 110.41
3594.57 110.10 121.69 117.84
3291.86 49.48 130.12 126.26
2991.54 69.71 139.68 135.82
2691.49 51.50 150.72 146.84
2392.07 35.02 163.59 159.71
2093.78 20.77
174.92
1800.25
9.54
192.98
1508.91
2.15
1222.39
0.11
943.52
5.65
677.57 22.23
426.24 56.64
206.41 120.76
98.35
16.24
0.00

x1y5
87.39
93.96
101.30
109.63
119.10
130.03
142.81
157.93
175.90
197.88
225.26
260.21
306.00

x2y1
338.07
298.37
259.71
221.92
185.45
150.27
116.75
85.39
57.16
32.68
13.51
1.92
1.49
18.69
65.72
118.91

x2y2
x2y3
2017.07 109.52
1854.47 116.19
1693.65 123.63
1533.33
1374.83
1217.15
1060.65
905.84
754.91
607.01
464.19
328.98
205.75
98.75
18.44
0.98
16.24

x2y4
98.15
104.78
112.19
120.59
130.12
141.13
153.97
169.16
187.20
209.25
236.69

x2y5
70.86
77.24
84.39
92.53
101.81
112.56
125.14
140.07
157.85
179.64
206.83
241.59
287.20
350.96

x3y1 x3y2
107.58
89.14
114.25
95.72
121.69 103.08
130.12 111.42
139.68 120.90
150.72 131.85
144.64
159.78
177.76
199.75
227.15
262.11

Note. H = heterogeneity.
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x4y1 x4y2
107.58 109.52
114.25 116.19
121.69
130.12
139.68

x4y4
107.58
114.25
121.69
130.12

x5y1
101.87
108.52
115.94
124.36
133.90
144.92
157.79
172.99
191.04
213.10

x5y2 x5y5
103.76 111.48
110.41
117.84
126.26
135.82
146.84
159.71
174.92

Sum
# Cells H-score H-proportion
8128.23
18 451.57
1.00
7572.47
17 445.44
0.99
7020.98
16 438.81
0.97
6428.10
15 428.54
0.95
5918.03
14 422.72
0.94
5366.02
13 412.77
0.91
4811.87
12 400.99
0.89
4255.56
11 386.87
0.86
3704.59
10 370.46
0.82
3150.38
9 350.04
0.78
2596.14
8 324.52
0.72
2043.96
7 291.99
0.65
1500.23
6 250.04
0.55
951.28
5 190.26
0.42
411.33
4 102.83
0.23
218.24
3
72.75
0.16
32.48
2
16.24
0.04
0.00
1
0.00

The winnowing method involved examining individual cell visits and eliminating the cell or cells
with the lowest visits in an iterative fashion (Hollenstein, 2013). To identify which cell or cells
was an attractor, the H-proportion column was examined for scree, which is defined as the value
after the largest drop in proportions (Hollenstein, 2013). A large drop is defined as 50% or more
(Lewis et al., 1999). The cells identified as attractor regions during the free play task are depicted
in Figure 1. The attractor regions were identified as when mothers and children expressed highly
positive and neutral/positive states. When mothers and their children showed a highly positive
state, they were tender/affectionate, joyful, smiling, laughing, giggling, and enthusiastic, had
caring tone of voice, were kissing, stroking or hugging, and expressed positive comments or
reinforcement. When mothers and their children showed a neutral/positive state, they expressed a
neutral expression with a positive tint. Children were also alert and comfortable, but not smiling.
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Figure 1
Highlighted in yellow were the attractor regions identified during the free play interactive task.
The attractor regions were identified as highly positive and neutral/positive.

78

Since the affective expressions were skewed toward the direction of positive and neutral
affective states, the highly positive and neutral/positive states were eliminated to explore other
potential attractor regions demonstrated by mother-child dyads during the free play task. After
conducting the winnowing method, two other potential attractor regions were identified. One
attractor region was when mothers were in the highly positive state and children were in the
highly negative state (i.e., x1y5). The other attractor region was when mothers were in the
neutral/positive state and children were in the highly negative state (i.e., x2y5). Since these
attractor regions were adjacent on the state space grid, they were identified as one larger attractor
region (see Figure 2). When children were in the highly negative state, they expressed anger,
irritation, fussiness, annoyance, and frustration, and were complaining and whining.
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Figure 2
Highlighted in yellow is the attractor region identified during the free play interactive task after
eliminating the highly positive and neutral/positive states. The attractor regions were when
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Attractor analyses were conducted using a bottom-up approach to detect the most salient
attractor regions within dyads during the structured teaching task. Tables 6.1 and 6.2 show the
results of the winnowing method (Lewis et al., 1999) for potential attractor regions observed
during the structured teaching task.
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Table 6.1
Derivation of attractors in a 25 cell (5 x 5 grid) during the structured teaching interactive task.
Step
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Visit
x1y1
686
686
686
686
686
686
686
686
686
686
686
686
686
686
686
686
686
686
686

x1y2
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224

x1y3
3
3
3
3
3
3
3

x1y4
19
19
19
19
19
19
19
19
19
19
19
19
19

x1y5
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

x2y1
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241

x2y2
714
714
714
714
714
714
714
714
714
714
714
714
714
714
714
714
714
714
714
714

x2y3
5
5
5
5
5
5
5
5
5
5

x2y4
23
23
23
23
23
23
23
23
23
23
23
23
23
23

x2y5
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80

x3y1
6
6
6
6
6
6
6
6
6
6
6
6

x3y2
5
5
5
5
5
5
5
5
5

Note. V = visits.
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x3y4
2
2
2
2
2
2

x3y5
2
2
2
2
2

x4y2
1
1

x4y5
1

x5y1
6
6
6
6
6
6
6
6
6
6
6

x5y2
2
2
2
2

x5y4
2
2
2

x5y5
5
5
5
5
5
5
5
5

Total (V)
2075
2074
2073
2071
2069
2067
2065
2062
2057
2052
2047
2041
2035
2016
1993
1945
1865
1641
1400
714

# Cells
(C )

Expected
(V/C)

20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

103.75
109.16
115.17
121.82
129.31
137.80
147.50
158.62
171.42
186.55
204.70
226.78
254.38
288.00
332.17
389.00
466.25
547.00
700.00
714

Table 6.2
Derivation of attractors with the heterogeneity score in a 25 cell (5 x 5 grid) during the structured teaching interactive task. Cells
x1y1 and x2y2 were identified as attractor regions.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

((Observed - Expected)2)/Expected
x1y1
x1y2 x1y3
x1y4
3267.62 139.37 97.84 69.23
3048.31 120.82 103.24 74.47
2829.38 102.85 109.24 80.30
2612.76 85.70 115.90 86.79
2396.53 69.33 123.38 94.10
2180.87 53.92 131.87 102.42
1965.98 39.68 141.56 111.95
1753.52 26.95
122.89
1544.75 16.13
135.52
1337.23 7.52
150.48
1131.65 1.82
168.46
929.92
0.03
190.37
732.38
3.63
217.79
550.01 14.22
376.91 35.22
226.76 69.99
103.57 125.87
35.32
0.28

x1y5
29.96
34.26
39.17
44.74
51.13
58.52
67.12
77.14
88.86
102.90
119.96
140.94
167.43
200.00
243.10

x2y1
181.57
159.24
137.49
116.59
96.46
77.29
59.27
42.79
28.25
15.90
6.44
0.89
0.70
7.67
25.02
56.31
108.821
171.181

x2y2
3589.45
3351.42
3113.76
2878.53
2643.67
2409.34
2175.74
1944.65
1717.43
1491.37
1267.15
1046.78
830.49
630.13
438.93
271.53
131.65
50.99
0.28
0.00

x2y3
93.99
99.39
105.38
112.03
119.51
127.98
137.67
148.77
161.56
176.68

x2y4
x2y5
62.85
5.44
68.00
7.79
73.76 10.74
80.17 14.36
87.40 18.81
95.64 24.24
105.09 30.89
115.95 38.96
128.50 48.75
143.38 60.85
161.28 75.97
183.11 95.00
210.45 119.53
243.84 150.22
191.43
245.45

x3y1
92.10
97.49
103.48
110.12
117.59
126.06
135.74
146.84
159.63
174.74
192.88
214.94

x3y2
93.99
99.39
105.38
112.03
119.51
127.98
137.67
148.77
161.56

Note. H = heterogeneity
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x3y4
99.79
105.19
111.20
117.86
125.34
133.83

x3y5
x4y2 x4y5 x5y1
x5y2
99.79 101.76 101.76 92.10 99.79
105.19 107.17
97.49 105.19
111.20
103.48 111.20
117.86
110.12 117.86
125.34
117.59
126.06
135.74
146.84
159.63
174.74
192.88

x5y4
x5y5
99.79 93.99
105.19 99.39
111.20 105.38
112.03
119.51
127.98
137.67
148.77

Sum
8512.15
7988.63
7464.61
6945.41
6425.21
5903.99
5381.77
4862.86
4350.57
3835.79
3318.49
2801.97
2282.42
1796.09
1310.62
870.04
469.90
257.49
0.56
0.00

# Cells
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

H-score H-proportion
425.61
1.00
420.45
0.99
414.70
0.97
408.55
0.96
401.58
0.94
393.60
0.92
384.41
0.90
374.07
0.88
362.55
0.85
348.71
0.82
331.85
0.78
311.33
0.73
285.30
0.67
256.58
0.60
218.44
0.51
174.01
0.41
117.48
0.28
85.83
0.20
0.28
0.00
0.00

The cells identified as attractor regions during the structured teaching task are depicted in Figure
3. Similar to the free play task, the attractor regions were identified as when mothers and
children expressed highly positive and neutral/positive states. When mothers and their children
showed a highly positive state, they were tender/affectionate, joyful, smiling, laughing, giggling,
and enthusiastic, had caring tone of voice, were kissing, stroking or hugging, and expressed
positive comments or reinforcement. When mothers and their children showed a neutral/positive
state, they expressed a neutral expression with a positive tint. Children were also alert and
comfortable, but not smiling.
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Figure 3
Highlighted in yellow were the attractor regions identified during the structured teaching
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The highly positive and neutral/positive states were further eliminated to explore other
potential attractor regions demonstrated by dyads during the structured teaching task. After
conducting the winnowing method, two potential attractor regions were identified. Similar to the
free play task, one attractor region was when mothers were in the highly positive state and
children were in the highly negative state (i.e., x1y5). However, during the structured teaching
task, children displayed highly negative affective states three times higher than the free play task.
More specifically, children visited the highly negative affective state 15 times during the free
play task and 48 times during the structured teaching task. The other attractor region was when
mothers were in the neutral/positive state and children were in the highly negative state (i.e.,
x2y5). During the structured teaching task, children visited the highly negative affective state 80
times, whereas, they visited the highly negative affective state 25 times during the free play task.
Since these attractor regions were adjacent on the state space grid, they were identified as one
larger attractor region (see Figure 4). When children were in the highly negative state, they
expressed anger, irritation, fussiness, annoyance, and frustration, and were complaining and
whining.
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Figure 4
Highlighted in yellow is the attractor region identified during the structured teaching interactive
task after eliminating the highly positive and neutral/positive states. The attractor regions were
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Objective 4. Explore the potential mediating effects of state space grid indices on the
relationship between maternal depressive symptoms and child aggression.
Hypothesis 4. Testing this hypothesis was exploratory in nature. Mediation models were
reviewed to examine the mediating role of state space indices, including measures of flexibility
and rigidity, on maternal depressive symptoms and child aggression. To test the mediation
models, the Process Macro created by Hayes (2012) was used to test the significance of the
mediation using boot-strapping. This method tests for mediation by following all of the steps
recommended by Baron and Kenny (1986): 1) show that the initial variable is correlated with the
outcome, 2) show that the initial variable is correlated with the mediator, 3) show that the
mediator is linked with the outcome, 4) to establish that the mediator mediates the link between
the initial variable and the outcome, the link between the initial variable and the outcome,
controlling for the mediator, should be non-significant. The Process Macro by Hayes (2012) is
compatible with these steps, but allows researchers to examine mediation in one step without
having to conduct several separate analyses, which increases error. In addition, the Process
Macro also allows researchers to estimate the indirect effect of the independent variable while
also estimating the effect size in the overall population. The Process Macro allows this by
incorporating bootstrapping into the equation. Bootstrapping constructs several resamples of the
data using random samples with replacement, which allows us to estimate the effect not just in
the current sample, but also in the overall population that it represents. For the present study,
1000 resamples were specified.
Based on the correlational analyses conducted earlier, two mediation models were
examined. First, there was a significant negative correlation between mother reported depressive
symptoms and cell range during the free play task. This suggested that depressive symptoms
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were associated with a lower count of the number of unique affect states visited. Lower cell
counts indicated a restricted range of emotional states and, therefore, a greater degree of rigidity.
Furthermore, there was a significant correlation between cell range and child aggression during
the free play task. This suggested that child aggression was related to a higher count of unique
affective states visited and lower degree of rigidity during the free play task.
A mediation model tested whether cell range during the free play task mediated the
relation between maternal depressive symptoms and child aggression, with family structure,
maternal education, and total income as covariates in the model (see Figure 5). Maternal
depressive symptoms were significantly and negatively predictive of the hypothesized mediating
variable, cell range, a = -.05, t(103) = -2.14, p = .03, 95% CI [-.10, -.00]. This suggested that a
unit increase in maternal depressive symptoms predicted a .05 decrease in cell range, or count in
visits to unique affective states. When controlling for maternal depressive symptoms, cell range
was significantly predictive of aggression, b = 1.24, t(102) = 2.75, p = .01, 95% CI [.35, 2.13].
Thus, a unit increase in cell range predicted approximately a 1 unit increase in aggression. The
estimated direct effect on child aggression, controlling for cell range, was significant, c’ = .27,
t(102) = 2.31, p = .02, 95% CI [.04, .50]. Additionally, the indirect effect of maternal depressive
symptoms on child aggression was significant (B = - .07, SE = .04, 95% CI [- .16, - .11]). These
results indicated that maternal depressive symptoms on child aggression were partially mediated
by cell range. Specifically, the indirect effect was the amount by which aggression was expected
to change as a function of a .05 decrease in cell range, which, in turn, was the expected change in
a 1 unit increase in aggression (Rucker et al., 2011). This suggested that higher maternal
depressive symptoms led to a cell range, where mothers had lower visits to unique affective
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states, and children had higher visits to unique affective states, which, in turn led to higher
aggression.
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Figure 5.
Mediation model testing the cell range variable as a mediator between maternal depressive
symptoms and child aggression.
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Secondly, there was a significant negative correlation between maternal depressive
symptoms and the visits/events ratio during the structured teaching task. This suggested that
maternal depressive symptoms were associated with less “stickiness” or more repeating events
during the structured teaching task. Additionally, there was a significant negative correlation
between child aggression and the visits/events ratio. This suggested that child aggression was
associated with less “stickiness” or more repeating events during the structured teaching task. A
mediation model tested whether the visits/events ratio during the structured teaching task
mediated the relation between maternal depressive symptoms and child aggression, with family
structure, maternal education, and total income as covariates in the model (see Figure 6).
Maternal depressive symptoms were not significantly predictive of the hypothesized
mediating variable, visits/events ratio, a = -.01, t(103) = -1.87, p = .06, 95% CI [-.01, .00]. When
controlling for maternal depressive symptoms, the visits/events ratio was significantly predictive
of aggression, b = -9.55, t(102) = -2.28, p = .02, 95% CI [-17.85, -1.25]. Thus, a unit increase in
the visits/events ratio predicted approximately a 2 unit increase in aggression. The estimated
direct effect on child aggression, controlling for the visits/events ratio, was not significant, c’ =
.15, t(102) = 1.30, p = .20, 95% CI [-.08, .39]. However, the indirect effect of maternal
depressive symptoms on child aggression was significant (B = .05, SE = .03, 95% CI [.002, .13]).
These findings suggest that the relationship between the maternal depressive symptoms and child
aggression may be functioning as a result of other mechanisms not captured in the model.
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Figure 6.
Mediation model testing the Visits/Events Ratio variable as a mediator between maternal
depressive symptoms and child aggression.
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CHAPTER V
DISCUSSION
The overall purpose of the study was to examine the relationship between mothers’
depressive symptoms and young children’s aggression in the context of shared affect exchanges
during a free play task and structured teaching task. To the author’s knowledge, this was the first
study to examine this relationship in young children aged 3 to 6 years in these populations.
Although the interactive tasks were short in duration, the purpose of the current study was to
extend current literature and build upon theories and prior research. More specifically, the study
aimed to explore the relationship between maternal depressive symptoms and child aggression
through DS descriptors that depicted the emotional states, emotional clusters, structure,
variability, and predictability and stability of dyadic systems. These indices permitted to study
how, rather than what, changes occurred in emotional states in these dyadic relationships. The
indices that were examined included dyadic affective flexibility, which showed the dispersion or
repertoire of emotional states in a dyad, and rigidity, which referred to the number of dyadic
emotional states displayed by dyads, the responsiveness to changes in the environment, and
sequences of emotional states. Furthermore, attractor regions were examined to explore the
content of emotional states during the tasks. Additionally, DS indices were explored as potential
mediators in the relationship between maternal depressive symptoms and child aggression. The
overall goal of the study was to examine these high-risk groups and understand whether
emotional trajectories in these groups operated in nuanced and unique patterns.
Summary of Findings
Dyadic Affective Flexibility
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The hypothesis that maternal depressive symptoms and child aggression would
demonstrate lower dyadic affective flexibility was not supported. However, the analyses
demonstrated conflicting results during the structured teaching task. More specifically, there was
a significant positive correlation between child aggression and flexibility, which suggested that
mother perceived child aggression was associated with a higher repertoire of affective states
during interactions in the structured teaching task. Previous studies have demonstrated that
increased affective dyadic flexibility in mother-child interactions indicated healthier
relationships, predicted better childhood outcomes, lower child aggression and externalizing
behaviour, (e.g., Hollenstein & Lewis, 2006; Granic et al., 2007; Lukenheimer et al., 2011; De
Rubeis & Granic, 2012; Van der Giessen et al., 2013) and better maternal emotional well-being
(e.g., van Dijk et al., 2017). However, other studies have demonstrated that atypical and overly
affective dyadic flexibility was associated with greater child behaviour problems (e.g.,
Lunkenheimer et al., 2011; Sravish et al., 2013).
This finding from the current study may suggest that dyadic flexibility may not always
imply positive mother-dyad and childhood outcomes. In contrast to DS principles, it is possible
that increased flexibility may also be associated with negativity and externalizing problems in
children. The current study may show support that children with aggression demonstrate atypical
levels of flexibility, specifically for tasks that are demanding. In comparison to the free play task,
the structured teaching task was goal-oriented and involved mothers directing and guiding
children’s behaviour towards a specific goal. Mothers had a crucial role in children’s play during
this task. Mothers needed to be engaged, while also responding to their children’s emotional
needs and attending to their own needs (Davenport & Bourgeois, 2008). Differences between the
free play and structured teaching tasks were noted in previous literature. More specifically, the
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free play task elicits symbolic play between parents and their children, whereas, the structured
teaching task elicits structuring and guiding behaviours from parents, which may, in turn, elicit
more frustration and anger from children and influence mothers to react negatively (Davenport et
al., 2008). Furthermore, Pasiak and Menna (2015) found higher levels of shared positive affect in
mother-child dyads during a free play task compared to a structured teaching task in a sample of
clinically aggressive children and a community sample of young children. In the current study,
mothers may have become too focused on achieving the goal during the structured teaching task
and enforced more structure on children’s behaviour in comparison to the free play task. This
kind of structure may have increased children’s negative arousal during the task and, thus,
contributed to higher levels of flexibility. Thus, overly flexible dyads may predict greater
aggression in children, specifically for demanding and goal-directed situations.
Rigidity
The hypothesis that maternal depressive symptoms and child aggression would
demonstrate greater mother-child dyadic rigidity, as indicated by lower cell range and transitions,
and a visits/events ratios closer to 1, was only partially supported. In line with the predictions,
there was a significant negative relationship between maternal depressive symptoms and cell
range, specifically during the free play task. This suggested that depressive symptoms were
associated with lower cell range, or a lower count of the number of unique cells visited presented
during the free play task. More specifically, mothers displayed a restricted range of emotional
states and, therefore, a greater degree of rigidity. On the other hand, there was not a significant
finding between cell range and maternal depressive symptoms during the structured teaching
task. Previous research has evidenced that the effects of depressive symptoms on behaviour were
more observable during a free play task, in comparison to a structured task, which may explain
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the null findings for the structured teaching task. An unstructured free play task permits greater
inconsistencies in behaviour, where parents become more responsible for executing plans versus
tasks that require more structure (Lovejoy et al., 2000, Psychogiou & Perry, 2014, Lunkenheimer
et al., 2021). Additionally, parents with depression demonstrate less positive behaviour in tasks
that are expected to be positive, such as a free play task (Rubin et al., 1991; Lunkenheimer et al.,
2021). On the other hand, there was a significant positive correlation between cell range and
child aggression during the free play and the structured teaching tasks, which suggested that
mother perceived child aggression was related to a higher count of unique affective states
presented during the two tasks. In other words, increased child aggression is related to a higher
range of emotional states and, thus, a lower degree of rigidity across both tasks.
These results suggest that mothers demonstrated a lack of variability of responses and
adaptability of emotional and/or behavioural states during the free play task in comparison to
children. Furthermore, mothers had the tendency to repeat specific emotional responses and
become “stuck” in a specific affective state during the free play task. A visual inspection of the
state space grids showed that mothers remained primarily in the highly positive and
neutral/positive states during the free play task (see Figure 1). Typically, a parent-child dyad that
moves through a number of different affective states, rather than remaining continually positive,
leads to better adjustment (Hollenstein et al., 2004). Furthermore, a dyad who expresses all affect
states, including negative ones, are viewed as more adaptive and is related to more positivity,
better relational dynamics, and decreased child behavioural problems (Granic et al., 2007; Van
der Giessen et al., 2013). Thus, it is important for mothers to express a range of emotional states
during interactions with their children to promote interpersonal variability and better parent-child
outcomes. Previous research has further demonstrated that dyads who report more negative
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emotions are more adaptable to stressful events and dyads who are less emotionally expressive
may be more susceptible to stress (e.g., Hollenstein & Lewis, 2006). Accordingly, if mothers are
not displaying a range of emotional states, it may, in turn, contribute to higher susceptibility to
negative symptoms, such as depression.
The findings about the cell range measure during the free play task further highlighted
structural differences between mothers and children. Specifically, while mothers were more
rigid, children expressed higher variability of emotional states during the free play task. This
finding may imply a lack of emotional co-regulation between these populations. Emotional coregulation refers to the degree of synchrony, where parents and their children match behaviours
and affective states (Feldman, 2007; Guo et al., 2021). Synchrony specifically refers to processes
including hormonal, sensory, physiological, and social coordination between children and their
parents, which offers external regulation for needs in children (Feldman, 2007; Guo et al., 2021).
In addition, synchrony requires that there is temporal coordination of behaviours between parents
and their children (Feldman, 2007; Guo et al., 2021). Positive synchrony is occurs when parents
and their children engage in interactions that are harmonious, reciprocal, and mutually
responsive, whereas, negative synchrony reflects mutual negative emotions and behaviours
(Harrist & Waugh, 2002; Lobo & Lunkenheimer, 2020). It has been noted in the literature that
greater emotional and positive synchrony is associated with better child self-regulation skills,
attachment security, symbolic play, emotion-related socialization behaviours, decreased
aggression, and greater empathetic skills (Kochanska et al., 2008; Beebe et al., 2010; Feldman,
2007; Lobo & Lunkenheimer et al., 2020). On he other hand, negative synchrony has been
associated with greater child dysregulation (Harrist et al., 1994). The finding from the current
study suggests that a lack of emotional co-regulation and synchrony may be demonstrated in the
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presence of greater maternal depressive symptoms and child aggression. Previous research has
noted that mothers with higher depressive symptoms struggle to coordinate behaviour with their
children, which results in poorer attunement and, in turn, greater child behavioural and emotional
dysregulation (Hoffman et al., 2006). Thus, the presence of maternal depressive symptoms could
impede the facilitation of emotional co-regulation and synchrony within dyads, which may, in
turn, lead to greater child aggression.
The transitions variable was further examined to explore rigidity in emotional states
within mother-child dyads. The analyses revealed no significant relationship between maternal
depressive symptoms and transitions during the free play and structured teaching tasks.
Additionally, there was no significant relationship between child aggression and transitions
during the free play task. However, contrary to the predictions, there was a significant positive
relationship between child aggression and transitions during the structured task. This finding
suggested that mother perceived child aggression was related to a higher count of the number of
movements between emotional states and, thus, a lower degree of rigidity during the structured
teaching task. Children may have demonstrated a higher responsiveness to changes in the
environment when transitioning between affective states. This finding is similar to the findings
that child aggression was associated with greater flexibility and cell range in the structured
teaching task. Visual inspection of the state space grids showed that dyads demonstrated a higher
degree of transitions during the structured teaching task in comparison to the free play task (see
Figure 7).
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Figure 7
Comparison of transitions during the free play (n = 105) and structured teaching (n = 105)
tasks. The lines between the nodes depict the transitions between emotional states. The
structured teaching task showed more transitions between the highly positive and
neutral/positive and highly negative emotional states.
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Overall, children demonstrated a larger repertoire of emotional states, had a higher count
of unique affective states, and higher number of transitions between affective states during the
structured teaching task. Upon further visual expectation of the grids, mother-child dyads
demonstrated more negative affective states, coupled with positive affective states, during the
structured teaching task in comparison to the free play task (see Figure 7). Furthermore, children
visited negative affective states almost three times more often during the structured teaching task
than the free play task. Increased transitions between the positive and negative states may
indicate that children had difficulty regulating their emotions during the structured teaching task.
Coburn and colleagues (2015) suggested that less predictability may indicate dysfunctional
patterns where dyads become less likely to resolve and enter more ideal attractor states. Thus, the
findings may suggest that increased transitions between affective states and greater flexibility
were less predictable and less stable, particularly during a goal-oriented and demanding task.
Previous research has shown that less predictable and less stable interactions may hinder the
child from learning appropriate inhibitory skills for self-regulation and lead to externalizing
problems (Hofmann et al., 2012; Sravish et al., 2013). For instance, a study recent by Lobo and
Lunkenheimer (2020) showed that greater dyadic behavioural flexibility, as defined by the
transitions measure, combined with negative affect was related to preschoolers’ lower selfregulation skills. Additionally, Van den Akker and colleagues (2013) showed that higher levels
of dyadic flexibility was related to more adjustment problems and dysregulation in toddlers. As
such, increased flexibility and greater movement between affective states may have made it
difficult for children to regulate negative affect, and thus, lead to aggression. On the other hand,
when parent-child interactions are flexible and more positive, mismatched affective states can be
more easily repaired because dyads will not become stuck in negative states (Granic et al., 2007;
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Lobo & Lunkenheimer, 2020). When children have the ability to transition into more positive
affective states, it reflects the ability to flexibly adapt to interpersonal demands (Liu & Wang,
2014). Thus, when increased flexibility and transitions are present, they are adaptive as long as
the content of the interactions are largely positive (Lunkenheimer et al., 2011). In the case with
mothers with depressive symptoms, previous findings suggest that variability with content that is
characterized by low positive effect could be a risk factor for children’s development of
regulation skills, particularly when mothers show higher symptoms (Lunkenheimer et al., 2021).
The visits/events ratio was further examined to explore the rigidity in affective states
within mother-child dyads. The analyses revealed no significant relationship between maternal
depressive symptoms and the visits/events ratio and child aggression and the visits/events ratio
during the free play task. However, contrary to the predictions, there was a significant negative
correlation between maternal depressive symptoms and the visits/events ratio during the
structured teaching task. This suggested that maternal depressive symptoms were associated with
less “stickiness” and more repeating events during the structured teaching task. Additionally,
there was a significant negative correlation between child aggression and the visits/events ratio
during the structured teaching task. This suggested that child aggression was associated with less
“stickiness” or more repeating events during the structured teaching task. Although these results
were contrary to the predictions, they were in line with the findings that child aggression was
associated with increased flexibility and transitions during the structured teaching task.
The findings from the current study may evidence that, along with their children, mothers
had interpersonal and/or emotional difficulties, particularly during the structured teaching task.
Examination of the visits/events ratio showed that mothers also demonstrated a lower degree of
rigidity, such that they presented with more unique affective states during the interaction.
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Previous research has shown that the interaction of depressive symptoms and dyadic processes
may exacerbate child dysregulation over time. Specifically, parents with depressive symptoms
show emotion regulation difficulties that may lead parents to respond reactively to their children,
rather than being attuned to their needs and the situation (Beauchaine & Thayer, 2015;
Psychogiou & Parry, 2014). In addition, children’s misbehaviours may also exacerbate these
difficulties (Lunkenheimer et al., 2016) and children with behavioural and emotional problems
may also cause stress that can heighten depressive symptoms in parents (Fallucco at al., 2019). A
recent study by Lunkenheimer and colleagues (2021) examined whether dyadic variability in
goal-directed behaviour that involved parental guidance and child compliance interacted with
parental depressive symptoms and children’s emotional and behavioural dysregulation. They
defined dyadic behavioural variability as the number of changes in dyadic behavioural states or
the total number of transitions from one dyadic state to the next, during a 7 minute free play task.
They found that mother-child variability predicted higher child emotional lability when mothers
or fathers had higher depressive symptoms, which predicted higher externalizing problems, but
only when fathers showed mean or higher depressive symptoms. The authors suggested that
dyadic variability in the presence of higher depressive symptoms may reflect less adaptive,
inconsistent behaviour, such as difficulty maintaining limits or children’s noncompliance. Thus,
higher dyadic variability may be associated with disciplinary inconsistency that is associated
with parental depressive symptoms and child dysregulation.
Attractor Regions
Affective mutuality is an important aspect of parent-child relationships and may facilitate
the coregulation of emotions in parent-child interactions (Feldman, 2003). Mutual positive or
neutral affect and consistent engagement during mother-child interactions has been associated

103

with positive social and behavioural outcomes and healthier parent-child interactions (e.g. Cole
et al., 2003; Harrist et al., 1994; Coburn et al., 2015). Additionally, higher positive and lower
negative interactions were associated with lower externalizing problems (Cole et al., 2003;
Granic et al., 2007) and better attachment security to mothers (Guo et al., 2021). In contrast,
mutual negative affect has been related to child emotional and behaviour problems (e.g., Cole et
al., 2003; Dumas et al., 1995; Pasiak & Menna, 2016). To the author’s knowledge, this was the
first study to examine the attractor regions while examining maternal depressive symptoms and
child aggression. The attractor analyses revealed that mothers and their children remained in
highly positive and neutral/positive attractor regions during both the free play and structured
teaching tasks. Dynamic systems principles emphasize that adjusted parent-child dyads move
through a number of different states, rather than remaining continually positive (Hollenstein et
al., 2004). A dyad who expresses a range of affect states are viewed as more adaptive.
When the positive and neutral affective states were eliminated from the analyses, another
attractor region emerged. During the free play and structured teaching tasks, the attractor region
were identified as the highly negative and highly positive and neutral/positive states. More
specifically, children remained in the highly negative state, while mothers remained either highly
positive or neutral/positive. Consistent with previous research, children with externalizing
problems are less likely than typically developing children to transition out of or resolve negative
affect in response to mothers’ supportive regulation (e.g., Lougheed et al., 2015). Additionally,
mothers with children with externalizing problems typically resort to permissive styles of
parenting, which includes neutral or positive affective responses to their children’s negative
affect (Granic & Lamey, 2002). In turn, mothers’ permissive styles may be unintentionally
reinforcing children’s negative affective responses. Granic and Patterson (2006) suggested that

104

parents’ self-dysregulation may further exacerbate children’s negative responses. Over time,
these repeated interaction patterns result in a dyadic feedback system where behaviour patterns
become more stabilized and difficult to change, which may result in lasting characteristics, such
as externalizing problems. At the same time, there may also be a reciprocal relationship, such
that children’s highly negative emotional states may be exacerbating mothers’ depressive
symptoms and reinforcing permissive parenting styles.
Overall, mother-child dyads demonstrated mutually positive affective states, however,
after eliminating the positive affective states, mothers remained highly positive or
neutral/positive, while children showed highly negative affective states. Previous research has
found that children with chronic conduct problems showed lower mutual positivity in dyads
(Cole et al., 2003). However, previous research has also demonstrated conflicting and mixed
results when examining the relation between positive and negative mutual affective states and
mother-child outcomes. For instance, Coburn and colleagues (2015) found that mothers who
reported higher prenatal depressive symptoms showed less mutual coordinated dyadic behaviour,
including neutral or positive affect and passive or active engagement, and negativity during a
teaching task 12-weeks post-partum. However, mothers who reported more stress spent less time
in negative affective states. Further, infants tended to be negative, whereas, mothers rarely
entered negative states. The researchers suggested that mothers’ negative emotions could be
masked and reflected in less sensitive behaviours, including uncoordinated behaviour. Previous
literature has also suggested that aggressive parent-child interactions can also demonstrate either
negative or positive attractor patterns, and even severely aggressive dyads may show positive or
neutral interactions and healthy dyads can show hostile arguments (Granic & Lamey, 2002).
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Further research needs to be conducted and replicated in order to identify the unique affective
attractor patterns in these population and make conclusions about these findings.
Potential Mediating Roles
Previous research has shown that state space grid indices can be identified as potential
mediating variables to explain the relationship between parent-child outcomes (Dietz et al., 2009;
Foster et al., 2008). For instance, a study by van Dijk and colleagues (2017) found that higher
levels of maternal negative affect was linked to inhibitory control, but this relation was stronger
for mother-child dyads who demonstrated lower levels of affective dyadic flexibility or from
more rigid dyads. Their study suggested that dyadic flexibility may be mediating the relationship
between maternal affective negativity and negative child outcomes, such as externalizing
problems. By exploring potential mediating factors that can explain the relationships within
mother-child dyads, we can parse out the mechanisms that may be explaining the relation
between maternal depressive symptoms and childhood aggression. In the current study, two
mediation models were identified.
In the first mediation model, the mediating effect of cell range was explored, specifically
during the free play task. The model suggested that the relationship between maternal depressive
symptoms on child aggression was partially mediated by the cell range variable. Specifically,
higher maternal depressive symptoms led to a cell range, where mothers had lower visits to
unique affective states, and children had higher visits to unique affective states, which, in turn
predicted higher aggression. As such, the amount of visits to unique affective states may be a
potential mechanism through which maternal depressive symptoms predicts greater child
aggression. For the second mediation, the model explored the visits/events ratio as a potential
mediator in explaining the effect of maternal depressive symptoms on child aggression. The
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findings showed that the relationship between maternal depressive symptoms and child
aggression may be functioning as a result of other mechanisms not captured in the model. The
plausibility of other state space grid indices or mechanisms should be examined and tested
empirically in these populations.
Implications of Findings
Aggression during early childhood is considered to be normative and is replaced by
alternative methods as children get older and enter school (Tremblay, 2003; Joussemet et al.,
2008). The key developmental task for children is self-regulation (Paus, 2005; Tremblay &
Nagin, 2005; Joussemet et al., 2008). Children who do not learn to self-regulate their affective
responses will have difficulties resolving conflict and inhibiting aggressive behaviours.
Alternative methods to aggressive behaviours, teach children that socially appropriate behaviours
can be selected to deal with difficult social situations (Wang & Yan, 2019). Children who do not
learn alternative methods may be at the highest risk of serious violent behaviour during
adolescence and adulthood (Tremblay, 2004).
Parents play an essential role in helping children to regulate and control their emotions in
order to make better decisions about which responses are most appropriate during social
demands. Additionally, children integrate experiences from their mother’s ability to interpret and
respond to their behaviours appropriately, which then helps them to build self-regulatory skills
(Gueron-Sela et al., 2018). Parents can serve as external regulators by helping children move
from a stage of co-regulation, to a stage of self-regulation, where children learn to modify their
own emotional responses (Kopp & Neufeld, 2003; Guo et al., 2021). Thus, parents’ emotion
socialization practices and guidance should focus on being responsive to and contingent on the
child’s emotional needs (Mermelshtine, 2017). However, in increasingly coercive interactions,
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children refuse to comply to parental demands until parents surrender (Granic & Patterson,
2006). These coercive interactions repeat over time and increases the probability of children
maintaining aversive behaviours and decreases parents’ ability to help their children manage
these behaviours (Lougheed et al., 2015).
The findings from the current study may suggest that mothers with depressive symptoms
may have difficulty facilitating co-regulation with their children. During the free play task,
mothers had the tendency to repeat specific emotional responses and become “stuck” in a
specific affective state. Based on previous research, depressive symptoms may become more
salient during free play tasks versus structured teaching tasks. Mothers showed increased rigidity
or a restricted range of affective states, while children demonstrated increased range of affective
states during the free play task. This may suggest a lack of emotional coordination in these
populations. Parent-child co-regulation refers to the moment-to-moment coordination of goaldirected behaviours and affect (Calkins, 2011; Lunkenheimer, et al., 2017; Lobo &
Lunkenheimer, 2020). Thus, it may be important to teach mothers with depressive symptoms
strategies that promote mother-child co-regulation during situations that requires more guidance
and planning from mothers. Similarly, previous research has demonstrated that more
predictability in interpersonal interactions fosters children’s’ self-regulation. Interpersonal
predictability is referred to as contingency, which refers to the predictable and consistent pairing
through moment-to-moment sequences of parent and child expressions of affect and behaviours
(Harrist & Waugh; 2002; Lobo & Lunkenheimer, 2020). Related to contingency is synchrony.
Interactional synchrony is a process where parents and their children act as partners and share a
mutual focus and reciprocity, and are responsive to each other’s cues (Harrist & Waugh, 2002;
Pasiak & Menna, 2015). Children may learn to be synchronous or asynchronous from their
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parents and then generalize this to other social interactions (Pasiak & Menna, 2015). Previous
studies have also shown that children from synchronous dyads are less likely to respond with
aggressive behaviours in hypothetical peer conflicts (e.g., Criss et al., 2003). Additionally,
synchrony characterized by positive affect is related to children’s self-regulation and other
positive socioemotional outcomes (Lindsey et al., 2009). However, when parent-child dyads
express more negative contingency, it is related to poorer self-regulation skills (Cole et al.,
2003). Thus, it is crucial for mothers to facilitate the co-regulation of interactional experiences,
contingency, and synchrony with their children to promote the development of social
competence and self-regulation in early childhood. Mothers with depression may be taught
strategies to provide the ideal context for these types of interactions.
In the current study, unique affective patterns emerged particularly during the structured
teaching task. Mother perceived child aggression was associated with increased flexibility and a
lower degree of rigidity, including increased cell range and transitions and a lower visits/events
ratio. A structured teaching task may have elicited more negative arousal in children since the
task was more goal-oriented, demanding, and structured by mothers. Furthermore, attractor
regions were mutually highly positive and neutral/positive during the structured teaching task.
This suggested that mothers and children demonstrated a restricted range of emotional states and
less adaptability. However, when the positive and neutral states were eliminated, children
switched primarily to highly negative states and displayed highly negative affective states three
times higher in the structured teaching task compared to the free play task. Mothers continually
remained in highly positive and neutral/positive states across the free play and structured
teaching tasks. It is important to note that the current study only examined short interactive tasks.
Attractors become stronger through recurring real-time interactions among different time scales
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over the course of development and may limit the development of future attractors (Reuban &
Shaw, 2016). Furthermore, prespecified or predetermined constraints, such as maternal
depressive symptoms or child aggression, may contribute to predictable parent-child trajectory
(Reuban & Shaw, 2016).
Based on the current findings, higher flexibility and lower rigidity may,
counterintuitively, be associated with increased negativity and less predictability and stability for
children with aggression, specifically during a structured teaching task. Interventions aimed for
children with externalizing problems, including aggression, could focus on improving regulation
and control of negative affective states, particularly during demanding and structured situations.
Additionally, emotion regulation strategies could focus on increasing predictability and stability
of negative emotional states as well as helping children to adaptively shift between emotional
states according to contextual and social demands. Dynamic systems principles promote a range
of affective states, including negative ones, however, children with aggressive problems may be
demonstrating unstable and unpredictable emotional states, where they transition between states
too often to be able to control and regulate their emotions effectively. Typically, flexible and less
rigid dyads promote better parent-child outcomes, only when the content of interactions are
positive. Mother-child dyads remained primarily in the positive affective states throughout the
tasks, however, when the positive affective states were eliminated, the content of interactions
included highly negative states for children. Interventions aimed at aggressive problems in
children could focus on promoting dyadic flexibility, while also encouraging children to
transition effectively back to highly positive affective states. Additionally, children with
emotional and/or behavioural problems may adversely compromise mothers’ functioning (Gross
et al., 2009; Hails et al., 2018; Fallucco et al., 2019). Interventions aimed at improving emotional
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regulation strategies in children with aggression may, in turn, decrease mothers’ levels of
depressive symptoms.
Mothers with depressive symptoms showed permissive styles of parenting across the
tasks, which included neutral or positive affective responses. From the social learning
perspective, parents’ permissive responses to their children’s negative affect without resolving it
may exacerbate children’s affective dysregulation (Granic & Lamey, 2002). Additionally,
Patterson’s (1982) coercion theory, as illustrated by a transactional model of aggression, assumes
that aggressive behaviours are learned through repeated mutual reinforcements. Parents’
responses may inadvertently indicate that aggressive behaviours are successful. Furthermore,
parents may learn that surrendering to their children’s demands is more effective to resolve
conflict. Interventions aimed at assisting mothers with depressive symptoms and their children
with externalizing problems could focus on correcting permissive parenting styles. Instead,
mothers with depressive symptoms could be taught parenting strategies aimed at nurturing
warmth and acceptance, yet also assist mothers to be firm in creating consistent boundaries and
rules to instill discipline in children, especially when children are responding with negativity.
Previous studies have shown that parents who show engagement, warmth, validation,
reappraisals, and positive emotional directives help demonstrate appropriate conduct during
challenging situations (Planalp et al., 2019), help children learn how to resolve negative affect,
and promotes children’s socio-emotional competences (Reid et al., 2007; Pasiak & Menna, 2015;
Eisenberg et al., 1996; Fabes et al., 2001; Gottman et al., 1996; Lougheed et al., 2015). Goaloriented tasks may elicit more structure and guidance from mothers, however, mothers should
respond accordingly to the needs of their children distressing times to teach them the skills to
handle their own negative reactions more effectively (Davidov & Grusec, 2006). Thus, parent
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scaffolding that is intrusive and pressuring may undermine the development of self-regulation.
Family interventions with mothers who show depressive symptoms and children with
externalizing problems may also benefit from focusing on dyadic consistency and co-regulation
with appropriate parenting, specifically during goal-directed and disciplinary behaviours, while
also increasing dyadic flexibility with a focus on positive affective content. This may increase a
dyad’s ability to adapt and appropriately respond to stressful and demanding situations and
promote better mother-child outcomes.
Limitations and Future Research Directions
There were several limitation of the current study, which inspire future directions in
research. First, the generalizability of the study findings was limited to mothers and children who
were predominantly Caucasian and from middle to upper class households. Furthermore,
participants were living in a midsized urban city in Southwestern Ontario. The results should be
interpreted as reflecting these populations. Thus, future research should focus on investigating
the bidirectional relationship between maternal depressive symptoms and child aggression
through a dynamic systems lens in a more diverse demographic sample. Additionally, the current
study focused primarily on the relationship between mothers with depressive and their children,
rather than on fathers. Prior research has also focused heavily on mothers’ depressive symptoms
and its influence on parenting and child outcomes (Sweeney & MacBeth, 2016; Wilson &
Durbin, 2010; Lunkenheimer et al., 2021). It may be important to investigate the relationship
between fathers with depressive symptoms and their children, as previous research has noted
variability in emotion-related social interactions between fathers, mothers, and their children
(e.g., Lunkenheimer et al., 2011).
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The current findings also reflect a sample characterized by depressive symptoms and
mother reported child aggression, which may not generalize to clinical samples. Previous
research has noted similar findings in both clinical and non-clinical samples, however, others
have noted that more rigid and less flexible patterns may only be observed in extreme cases of
psychopathology, including highly externalizing samples (e.g., Hollenstein et al., 2004). Granic
and Lamey (2002) further noted meaningful heterogeneity and subtypes between populations,
including aggressive youth and their families. Thus, the current findings should be replicated and
conducted with both clinical and nonclinical samples to understand nuanced affective differences
between and within these populations. It may inform intervention strategies and encourage
mental health professionals to tailor interventions to the needs of different groups and
individuals.
The findings of the current study was limited to observations at the meso level.
Specifically, two 10-minute tasks were examined between mothers and their children. Further,
these findings may not extend to other forms of emotional expressions or all types of social
tasks. Thus, the findings should be interpreted with caution and to reflect only interactions across
these two tasks. Future research can examine interaction of longer durations and over several
weeks or years to conclude and replicate these findings. Dyadic attractors, for example, come to
be represented as repeated and recurrent parent-child patterns during interactions that become
predictable over weeks, months, or years over the course of development (Thelen & Smith,
1994; Fogel, 1993). It will be important for future research to conduct longitudinal research to
understand the long-term impact of parent-child patterns on childhood and parental outcomes.
Lastly, the findings relied on mother reports of child aggressive behaviours. The reports
may have been influenced by negative perceptions of child behaviour, particularly among
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mothers with higher depressive symptoms. Additionally, the affective patterns observed in the
current study may not reflect mothers’ depressive symptoms, rather, it may represent other
psychological symptoms. Negative parental behaviour may also be related to other disorders,
such as anxiety (Lovejoy et al., 2000). Additional measures of depressive symptoms, as well as
child aggression, may be needed to support the current findings.
Conclusion
The findings gleaned from this study demonstrated a unique view of the bidirectional
relationship between maternal depressive symptoms and child aggression through a dynamic
systems lens. Overall, the results indicated situation-specific, nuanced affective patterns as
shown by unique patterns of flexibility, rigidity, and attractor regions. When dynamic system
methods are applied to the study of parent-child interactions, more can be understood about the
coregulatory patterns and mechanisms that predict parent-child outcomes. As such, dynamic
system patterns can inform intervention efforts and tailor strategies that meet the needs of these
specific populations.
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